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IMPROVED MACHINE FOR TURNING CARRIAGE AXLES, 

There are few operations in the manufacture of wagons 
more trying and tedious than the setting of thimble skeins 
on the axles, since even the most skillful workman is una- 
ble to give to all of the latter the same ‘‘ pitch and gather.” 
Like very many other jobs, difficult to accomplish by hand 
labor, this it is now possible to do by the aid of ingenious 
machinery ; and @ novel apparatus for the purpose will be 
found represented in 
the annexed engrav- 
ing. The device turns 
the axle to a pattern, 
making a perfect fit. 
Should the shell of the 
skein be of uneven 
thickness, the axle is 
turned to correspond, 
so that not only to one 
but to any number of 
sets of wheels will be 
imparted a precisely 
similar pitch and ga- 
ther. The axle ismade 
to fit the inner surface 
of the skein through- 
out its whole length, 
which cannot be done 
by hand labor, thus in- 
suring a much more ef- 
ficient support, while, 
in addition, the ma- 
chine will bore the 
holes and screw in the 
ekein bolts at the rate 
of forty wagons in ten 
hours. 

Ais the driving pul- 
ey, which rotates the 
mechanism supporting 
the knife in the stand- 
ard,G. Bis a curved 
cutter bar, to the outer 
end of which is se- 
cured the knife, C, 
and which enters the 
sliding block, D, ag a 
fulcrum. Block, D, travels in the ways, F, and is actuated 
therein by the feed gearing shown at E. At H is the clamp 
which holds the axle while it is operated upon, and at I 
is the pattern, just below which is shown the end of the bar, 
B, projecting, which, terminating in a friction roller, enters 
the skein, and is held against the inside surface of the same, 
thereby guiding the knife in its revolution, thus necessarily 
causing the axle to be turned to an accurate fit. In turning 
other forms, the pattern is of course changed and other re- 
quisite alterations made. 

The invention, we are informed, is to be exhibited in ope- 
ration at the Chicago Exposition. It was patented May 28, 
1872, by J. G. Aram, and is manufactured by Messrs. Wil- 
liams, White & Co., of Moline, IIL, of whom further infor- 
mation may be had. 


To Destroy Rose Slugs. 

A correspondent of the Oountry Gentleman reports that 
nothing will so thoroughly destroy rose slugs as wood ashes. 
The ashes must be sifted on early in the morning while the 
leaves are damp, the branches being turned over carefully, 
so that the under sides of the leaves,to which the young 
slugs cling, may get their share of the siftings. If the night 
has been dewless, in order to make the work thorough, first 
sprinkle the bushes, and the ashes will then cling to the 
slugs, to their utter destruction. This may be repeated with- 
out injury to the roses as often as the pests make their ap- 
pearance, 





School of Millwrights. 

Professor Isham Walker, of Lexington, Tenn., suggests 
that various State organizations of millere and the National 
Association unite and subscribe funds for the building (at 
Chicago, Ill.) of a model school flouring mill, at cost of 
$150,000. He shows that such an institution, supplied with 
the best examples of modern machinery, and exhibiting the 
latest improvements and examples of practical science in 
milling, would be of immense instructive advantage to mill- 
wrights throughout the country, while the stockholders, he 
thinks, would realize handsome dividends every year. 








RECENTLY on the Chicago & Northwestern road the en- 
gine Wabansia (No. 22) brought a train from Clinton, Iowa, 
to Chicago, 188 miles, in 158 minutes. Throwing out the 
time lost in three stops, the actual running time was 142 
minutes—being a fraction less than a mile per minute. 
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WHITFORD’S IMPROVED POTATO COVERER. 

The object ot the implement represented in the annexed 
engraving is first to form two parallel furrows into which 
the seed potatoes are dropped. Then, by reversing the ap 
paratus and making suitable changes of the handles, etc., it 
is converted into a coverer, which, traveling over each fur- 
row, molds thereon a uniform ridge of earth. Our illustra- 
tion represents the device as adapted for cutting the furrows, 





ARAM’S MACHINE FOR TURNING CARRIAGE AXLES. 


this operation being effected by means of the furrow guides, 
A, which are suitably shod on their forward ends. The 
handles are supported by means of a crotched bar, B, which 
is hinged to one transverse piece of the frame, and the up- 
per end of which enters a socket on the handle brace, and is 
secured therein by a screw. The front portion of the handles 
is attached to the other transverse bar in any desirable way. 
Also secured to the frame, on the opposite side from the fur 
row guides are two steel plates, C. 

After the furrows are made and the seed dropped, the 
handles are removed and the thills disengaged. The imple- 
ment is then turned over, bringing the plates; C, down, and 
the handle and thills readjusted. The. machine‘being drawn 
by the horse so as to bring each furrow midway between 
the ridging plates, the soil is gathered between the latter at 
their front ends, and delivered at their contracted near ex- 
tremities, thus forming a neat ridge. 





The inventor informs us that the device is excellently 
adapted for hilling and hoeing, as it works over the row in- 
stead of in the space between the plants. It is also recom- 
mended for ridging for root crops, sweet potatoes, etc., and 
for depositing manure previously spread broadcast into the 
furrows. The guides and plates, being secured to the frame 
by set screws, may be adjusted so as to alter the width of 
ridge and space between the furrows. When it is desired to 
change the direction of the implement, as at the end of a fur- 
row, it is.simply necessary to lift slightly on the handles, 
when the tongue, D, will enter 4 recess formed in the front 
end of the handles, and, bearing against it, will enable the 








horse to assist in lifting the machine clear of the ground, so 
that it can be turned without difficulty, 

Patented August 4, 1874. For further particulars address 
the inventor, Mr, Leroy Whitford, Harmony, Chautauqua 
county, N. Y. 


Cast Nickel Plates. 

For some years back much attention has been drawn to 
the galvanized plating 
of metals, especially 
iron, with nickel, and 
larger plates of metal. 
lic nickel have been 
much wanted for the 
anodes of the galva- 
izing nickel salt bathe, 
The extraordinary re- 
fractory nature of pure 
metallic nickel hag 
been, till lately, a great 
hindrance to the cast- 
ing of large plates. 
Borchert, however, has 
lately succeeded in 
casting nickel plates 
18 inches long, 14 inch- 
es broad, and } thick. 
The nickel hitberto 
used, Saxon Wirfel- 
nickel of 98 to 99 per 
cent strength, is fused 
in crucibles in a sim- 
ple brazier’s furnace, 
by a coke fire. The 
fusion requires con- 
tinual and laborious 
attention, the metal 
not becoming fiuid till 
after at least six houre’ 
firing. As soon as it 
becomes fluid, it must 
be cast without delay 
into the sand molds, 
for as soon as the fire 
drops a little, the nick- 
el is liable to solid- 
ify again into a solid mass, in which cage a renewed fusion 
in the same furnace is impossible.—C, 4, Borchert. 
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Pictou Coal, 

Mr. Edward Gilpin, F. G. 8., communicates to Saward’s 
Coal Trade Jowrnal the following interesting details re- 
garding the uses of the above named fuel as applied to 
steam and gas generation: In domestic grates, the coal 
burns readily, and remains lit for a long time ; but the quan- 
tity of light, bulky ash left renders if undesirable for house- 
hold employment. Coal from the works. of the Acadia com- 
pany gave a percentage of ash of 8°38, which was light, sandy, 
and with little clinker. The practical evaporative power of 
each pound of fuel, in pounds of water from 212° Fah., was 
equalto 7°34, Another trial gave 7°69 pounds. Under more 
favorable conditions, an evaporative power of 9°6 to 9-7 was 
obtained for coal from the Albion main seam. Compairing 
these figures with those denoting the evaporative power of 
Liverpool, Newcastle, and a Scotch coal, the latter show 
under the same circumstances 7°84, 8:66 and 6°95 pounds 
respectively. The steamers of the Allan mail service and the 
Grand Trunk Railway of Canada are large consumers of the 
Albion mines coal. The following table exhibits the relative 
values for gas purposes : 


o~ 





Cubic feet Candie Coke 
power 
a . {Main Seam 8,000 18 Good 
Albion Mines Deep Seam 7,800 17 es 
( Stellar Oil Coal* 11,000 36 Worthless 
Acadia “ ° “ Shale* 8,000 80 oe 
) Acadia = 7,000 13 Not good 
Inter-Colonial se 7,700 15 Good 
Nova Scotia + 7,000 16 Fair 


* Not worked at present. 
+ Supposed westward extension of main seam. 


Ordinary tests failed to show the presence of sulphur in 
80me seams of the eastern groups, while the average present. 
in the lower seam is not above 0°5, much of which can be re- 
Moved by careful screening. 


THE Chinese rebel against the sewing machine, because 
they say, it cheapens labor and deprives their tailors of 
work. At Hong Kong several Chinese tailors, who lately 
undertook to use machines, were assaulted and expelled 
from the native community. In America, Chinese cheap 
labor is opposed and ridiculed. In China, American cheap 
labor, by machinery, is equally repudiated. 
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CANDLE FLAMES AND STREAKS OF CLOUD. 

Professor Tyndall ends his most suggestive address as 
President of the British Association with a half regret that 
he must quit « themetoo great for him to handle, but 
which would be handled by the loftiest minds ages after he 
and his hearers, lice streaks of morning cloud, had melted 
into the infinite azure of the past. 

With what had previously been said still ringing in their 
ears, this simple figure must have carried to those that heard 
it a deeper meaning than it would seem to bear when stand- 
ing alone. At another time,or coming from another speaker, 
the words might be taken to imply no more than the pros- 
pect of human forgetfulness, the oblivion in whick the 
names and deeds of so many human generations have been 
lost; but in Professor Tyndall's system the failing memory 
of man forms no essential part of the “infinite azure” to 
which all human kind is hastening. Indeed the immortality 
of fame is endless in contrast with the speedy dissolution 
that awaite us when the environment masters the organism 
which alone determines the activities that make us what we 
are. 

The cloud melts and disappears, not to continue a ghostly 
existence in avother world of immaterial sky and cloud, as 
savages have imagined, but to cease utterly and for ever as 
that particular cloud, while its dissevered elements remain 
to form other comb'nations, to assume other forms, to per- 
form other functions, in the ever changing sky and earth. 

So mar, equally the product of molecular activity, ‘‘ de 
rived in his totality from the interaction of organism and 
environment through countless ages past,” may or may 
not make himself a connecting link in the chain of organiza- 
tion and thereby impress his personality upon the future; 
but whether ke does or does not, hig individuality ends with 
the physical fraime which gave it being: a product of mate- 
rial conditions, he ceases to exist when death puts an end to 
those conditions, and fades into the “ infinite azure,” not lost, 
but no longer an integral part of the Universe. 

It is a striking commentory on the limitations of human 
thought that precisely the same conclusions were arrived at 
by the path of experimental philosophy in India thousands 
of years ago by pure contemplation. The theology of India 











was underlaid with pantheism. In the Vedas—those books 
of incalculable antiquity—God is the material as well as the 
cause of creation, ‘‘ the clay as well as the potter.” Later, 
the ‘‘ clay ” took on the attributes of the “potter ” and be- 
came the motor as well as the matter of the Universe. Cen- 
turies before Democritus conceived the existence of atoms,or 
Lucretius detected in the potency of matter the sufficient 
cause of all things, without the help of the gods, the school 
of Canade had developed an atomic system as comprehensive 
as that which Professor Tyndall], with the rest of the modern 
scientific world, holds today. By the unaided concurrence 
of atoms,those dusky scholars explained every phenomenon, 
mental as well as physical, animals, men and gods. 

But this was not the highest reach of Indian thought. 
From the contemplation of matter endowed with ‘“‘ the 
promise and potency of every form and quality of life,” to 
that of pure force without any association of substance, the 
step islong but inevitable. Faraday took it when he con- 
ceived of a body not as an aggregation of substantial atoms but 
as an assemblage of “points of force.” In like manner 
Gotama, the founder of Buddhis:n, took it, basing his sys- 
tem wholly on the idea of force, In other respects, his 
views of man and Nature are in philosophical accord with 
those which underlie the last results of modern Science. His 
fundamental principle is the supremacy of force. He asserts 
an impelling power in the Universe,a self-existent and plastic 
principle, but not a self.existent, eternal, personal God. He 
rejects inquiry into first causes as being unphilosophical, 
holding that finite minds are capable of dealing with phe- 
nomena alone, Like the modern scientist he denies the in- 
terposition of any such agency as Providence, mainiaining 
the omnipotence of law. Equally opposed is he to the pos- 
sibility of chance, saying that what we call chance is but 
the effect of an unknown, unavoidable cause. 

When called on to account for the spirit of man, whence 
it comes and whither it goes, the reply, in oriental imagery, 
calls up the flame of a lamp, and asks in what obscure 
condition it lay before it was kindled, and what becomes of 
it when it is blown out? 

Translated into terms of modern Science, Gotama’s answer 
is as one with Professor Tyndall’s. The fismes of our 
nightly lamps, the streaks of morning cloud which warn us 


27} to put them away, are alike fleeting products of physical 


conditions, temporary manifestations of molecular force. 
Their end is extinction ; but their effects are factors of future 
events. 

“ When a fire is extinguished, can it be said that it is here 


Eogineeting, mecnautéal; ee'.-". 28/Soap, mixing (i) "".-.-...---.. 319 OF that it is there?” replies the philosopher Nagasena to King 
peice inthe amers a a us steamer, ft of Ly ees weeweneee Fad egg eng wen’ ae the All-wise Buddha = ex- 
Engine, bortzontal cy patil, WO BGI (OD. naccasccos-ccoscece 219 | ists. “ Even se our Bu has attained extinction. Itcan- 
Engines and boilers, small (43,50).. 219) stumps, tree, destro: )esceee 219 : 

y reise i@ | not be said that he is here or that he is there: but we can 


point him out by the discourses he delivered. In them he 
lives.” 


Science has no further word to offer. 


THE RELATION OF MECHANICAL ENGINEERING TO 
INDUSTRIAL OPERATIONS. 
The popular estimate of the engineering profession is 
somewhat hazy; and this is due to the very general defini- 
tion which is given to the term. Just as one who has facili- 
ties for erecting a dwelling house advertises himself as an 
architect and builder, so every one who has charge of a 
boiler or an engine calls himself an engineer. From this it 
follows that many persons do not see any difference between 
those whom they employ to run their engines, and those 
who are styled consulting engineers, except, indeed, that the 
former may be the more reliable of the two, since they are 
practical men, while the latter are mere visionary theorists. 
The public is not always right, however, and it may be well 
to revert to the definition of Mr. Tredgold, who says that 
‘engineering is the art of directing the great sources of 
power in Nature for the use and convenience of man.” What 
sources of power in Nature are used by man in industrial 
pursuits? Familiar examples may be found in falling 
water and the heat generated by combustion, the one being 
employed to move water wheels, and the other to heat water 
or air for use in engines. The winds and tides furnish mo- 
tive power, and electricity is also employed to produce use- 
ful work. Now in the application of these powers of Nature, 
intelligence in design and construction are required, to suit 
the machinery to the power, and skilled attendance is needed 
for the operation of the machinery. It is also necessary to 
obtain the fuel for generating the heat of combustion, and 
this calls for the employment of skill in designing the plant 
and superintending the operations of the workmen. It will 
appear from the foregoing that, in carrying out any engineer- 
ing project, the duties of the engineer are varied. A design 
must first be prepared for the work, which design must 
afterward be carried out in actual construction, and finally, 
the completed machinery must be managed properly, so that 
it will fulfil the purpose for which it was designed. Some 
other facts will be evident in this connection. A man who 
has acquired sufficient skill and experience to design ma- 
chinery and superintend its erection has done this generally 
by gaining knowledge in every branch of the profession by 
education, supplemented by work in the shop and drawing 
room, and by practical manipulation of the machines that he is 
called upon to design. He cannot, however, in general devote 
himself so much to any special kind of construction as to be- 
come & practical manufacturer, because, in modern engineer- 
ing, manufactures are thought to be most economically man- 
aged by attention to specialties, while the consulting engineer 
is required to deal with all branches. It is difficult, also, for 
the manufacturer of one class of goods to be entirely unpre- 
judiced, since the mind of man is so constituted that he 








ordinarily has a pretty good opinion of his own devices. 





The successful consulting engineer, however, should be sur- 
rounded by such influences that he can, in contracting for 
constructions, always select the best, uninfluenced by per- 
sonal considerations. If the foregoing propositions are cor- 
rect, it would seem proper to divide the class commonly 
called engineers into engine drivers, manufacturing engin- 
eers, and consulting, designing, and superintending engineers. 
This classification, already well established in the profession , 
is gradually gaining a foothold among the general public. 
The process is necessarily slow, since it is only of late years 
that public attention has been directed to the higher branches 
of engineering as a distinct profession. It will not be diffi. 
cult, however, to show that the community have considerable 
interest in a true conception of the matser, and a few simple 
illustrations may be given. 

With the introduction of iron bridges a class of builders 
arose, who, finding it easy to convince ignorant highway 
commissioners that a bridge built of iron, however pro- 
portioned, must be strong, take contracts at such low fig- 
ures that representatives of the best bridge-building com- 
panies in the country are usually conspicuous by their 
absence from a highway bridge letting. A railroad company 
or any large corporation, desiring to contract for structures 
of this kind, usually pursues a very different course. The 
directors, good business men but lacking the requisite tech- 
nical knowledge for work of this nature, employ a compe- 
tent engineer, who advertises for proposals, taking care to 
draw his specifications in such a manner as to preclude bids 
from the highway contractors, who are known in the profes- 
sion as “tin pan” bridge builders. This action is fully 
justified by the excellent character of the important railroad 
and public bridges in the United States. 

Another illustration may be given, more general in its 
application, in reference to the purchase of machinery. Any 
one who has need of engines or other machinery naturally 
desires to get the best quality—that which will perform the 
most economically, require the least attendance and repairs, 
and be the most durable. Under the competition of the 
trade, such men are marked by vendors of machinery; and 
if the representations of the latter are to be believed, each 
one of them has the best article in the market. This they 
can honestly claim, as already remarked, from a weil defined 
trait in human nature; but it would require no argument to 
show that an unbiassed consulting engineer, well acquainted 
with the merits of each machine, could make a much better 
selection than the unprofessional purchaser, who is unable 
to judge of the value of the representation made to him by 
interested dealers. The engineer, also, after contracting for 
the machinery, is frequently called upon to test it when 
completed, and see whether it fulfils the conditions of the 
contract. Numerous suits between purchasers of and dealers 
in machinery attest the correctness of this position. Suffi- 
cient has been said to show the importance of engineers’ 
work in the various industrial pursuits. 

In this brief notice, nothing like a comprehensive view of 
engineer’s work has been attempted. The salient points 
only have been touched upon; but the hints given may be of 
interest and value to those who require professional assist- 
ance, as we!l as to those who look forward to entering their 
names on the list of engineers, and desire to know something 
of the duties which they will be called upon to perform, and 
the preparation needed to qualify them for the proper per- 
formance of these duties. 


CO-OPERATION IN GREAT BRITAIN. 

The number of cdoperative trading societies in England 
and Wales, according to a recent parliamentary return, is 
746, with a membership exceeding three hundred thousand, 
and a share capital of nearly fifteen million of dollars. The 
annual business of the societies amounts in payment to up- 
wards of fifty million dollars in gold, and in receipts to 
nearly fifty-seven and a half millions, the net profit from all 
sources being in round numbers four million dollars in gold. 

In a Jong discussion of the principles and prospects of 
céoperation, published in the Contemporary Review, Mr. 
Thomas Brassey, M. P., mentions these enormous sums as 
convincing proof that the principle is convenient and practi- 
cable in its application to the distribution of commodities ; 
and, what is more important, the working of the system is 
the source of considerable profit. 

On the other hand, the fact that the annaal withdrawals 
from the societies are half as many as the additions would 
seem to prove that the management of cdoperative stores is 
not without serious difficulties, which will have to be removed 
before the plan can be pronounced perfectly successful. 

Still more difficult are the problems to be solved in the 
matter of cdoperative production, the societies of this sort 
being few, and the failures more numerous than the suc- 
cesses. Among the successful are the Paisley Manufactur- 
ing Society, the Hebden Bridge Fustian Society, the Eccles 
Quilt Manufacturing Society, and the Lurgan Damask Manu- 
facturing Society, all small establishments whose success is 
probably due in gréat mesure to the wisdom of the pro- 
moters in not attempting their operations on too ambitious a 
scale, Still, the flourishing condition of the Manchester 
Printing Society shows that a large undertaking can be suc- 
cessfully conducted on the democratic system, certainly 
where the range of production is limited, and individual 
exertion on the part of the workmen is of more account than 
of great executive skill atthe head. The Céoperative Print- 
ing Society, recently established in London, however, has not 
turned out so well. 

The most important experiment in cdoperative production 
thus far attempted in England is that of the Ouseburn En- 
gine Works. Its experience has not been favorable to the 
system when applied to varied and complicated undertak- 
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ings. Great difficulty has been experienced in dealing with 
the different classes of workmen, and in the adjustment of 
rates of wages. Men brought up to one trade naturally find 
it hard to estimate the dues of those practising an entirely 
different trade; and when they are required to assign higher 
wages than they can hope to receive, to men whose superi- 
ority they are unable to appreciate, the difficulty becomes all 
but insurmountable. The practical result in the Ouseburn 
Works has been a strike for higher wages in one of the 
departments—one of the evils which cioperation was spe- 
cially expected to prevent. The society also suffered severe 
losses through mismanagement, the taking of orders at too 
low a price, and other errors, due to lack of technical and 
practical knowledge on the part of their chief adviser, who 
was more of a philanthropist than e man of business. 

As in other countries, so in England, success in céopera- 
tion seems to be limited to moderate undertakings. When 
the business is of a kind that cannot be carried out advanta- 
geously on & modest footing, the céoperative principle is 
best applied to the execution of parts of the work; in this 
way the system can be made available in the largest under- 
takings, after they have been suitably subdivided, the gene- 
ral administration remaining in the hands of an individual 
owner or company. 

As Mr. Brassey observes: Where no special personal infiu- 
ence is needed for the purpose of securing clients and cus- 
tomers, and where the internal economy of the establishment 
can be conducted by a regular routine, there will be no dis- 
advantage in the management of a board or council. But 
when no transaction can be completed without long and 
difficult negotiations: when an undertaking is of a kind that 
cannot be conducted in accordance with fixed rules, and the 
emergencies which must, from the nature of the case, arise 
are always unforeseen, and must be met on the spot by an 
administration upon whose skill and conduct all will depend ; 
in such a case the cdoperative system pure and simple be- 
comes impossible, and the attention of masters and workmen 
wishing to work together in friendly alliance should rather 
be employed to devise schemes whereby the equable distri- 
bution of profits among the workmen may be combined with 
the necessary concentration of authority in their employer. 

Perhaps the most noteworthy alliance of this sort is that 
in connection with the collieries of Messrs. Briggs. To 
avoid, if possible, the delays and losses incident to strikes, 
this firm voluntarily took their miners into partnership some 
years ago, dividing the profits above a certain amount annu- 
ally among the workmen, in proportion to their several earn- 
ings. Last year nearly seventy-five thousand dollars in gold 
were so distributed #3 che workmen’s share of the profits, 
several receiving as much as thirty pounds ($150) each. 
About half of this sum has been returned to the company in 
premiums on shares applied for by the miners. Inasmuch 
as the owners receive as high a rate of interest on their 
investment as they had ever made in their best years before 
the workmen were given an interest in the profits, while the 
risks and annoyances formerly arising from strikes and 
labor quarrels are entirely avoided, it is clear that the alli- 
ance is mutually beneficial to all concerned. 

The experience of Messrs. Fox, Head, & Co., who adopted 
4 similar plan eight years ago, has been quite as favorable to 
this mixed system. Their plan secures to every person em- 
ployed a pecuniary interest in the success of the business, as 
far as possible in proportion to his services. Every one 
engaged, whether as laborer, clerk, foreman, manager, or 
partner, is paid at the rate customary in the district for his 
particular work. The capital employed is remunerated by a 
specified rate of interest. Provision is made out of the 
profits of manufacture for keeping the works in repair, and 
to cover renewals and depreciation, and a fund is maintained 
as a provision against losses by bad debts. This don*, the 
surplus profit is annually divided into two parts; one to be 
paid to the capitalist, the other to be divided among those 
employed, in proportion to theirearnings. The sums already 
divided among the workmen amount to between thirty thou- 
sand and thirty-five thousand dollars. A superior class of 
workmen are secured, and they stay longer at the works than 
ordinarily. 


HINTS TO ARCHITECTS AND BUILDERS. 


The late Lord J.ytton, in ‘The Coming Race,” pictured a 
condition of society in which mere manual labor was per- 
formed by machines, so that the only duties devolving upon 
men and women were those requiring the use of the intellect. 
Although in practice we are far from the realization of that 
idea, it is in strict keeping with the spirit of modern pro- 
gress, and also agrees with the laws of true philosophy. It 
will be generally admitted that the reasoning powers of man 
are his most valuable possessions, and that undue muscular 
effort is not favorable to their development. It will likewise 
be generally conceded that the invention of machinery which 
lessens manual labor and cheapens the operat'ons in which 
it is employed, contributes directly to the prosperity and 
intellectual advancement of the human race. The savage 
carries on commercial affairs by transporting articles of trade 
on the backs of men or in canoes impelled by oars. Wagons 
drawn by beasts of burden, and vessels moved by the force 
of the wind, mark a second stage of progress. Then come 
railroads and steamers, still further facilitating the operations 
of trade; and it is not impossible that these modes of trans. 
port may be displaced by still greater improvements. With 
each of these changes the world becomes better and richer, 
80 that there is great encouragement for showing how im- 
provements may be made, wherever it seems possible. 

No one can have walked through this city with observant 
eyes and have failed to notice the tendency, in constructing 
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new buildings, to place the foundations a little lower, and 
raise the roof a little higher, than in former structures. An- 
other fact will also strike him : that it frequently takes nearly 
as long to make the foundations (meaning the part below the 
sidewalk) of a modern building, as it does to complete the 
superstructure; and he has doubtless often considered 
whether it might not be possible to devise some method by 
which this operation could be quickened and cheapened. 
Of late years many improvements have been adopted in the 
building trade. The pleasant occupation of the son of Eria, 
who told his friend that in this “‘illigant country ” all he had 
to do was to “ put some bricks in a little box, and go with 
them up a high ladder,” is fast disappearing. The elevator, 
which has done so much in increasing the hight of modern 
buildings, has been introduced to carry up the materials of 
construction, so that it is now not uncommon to see one or 
two horses or a small engine doing the work that was for- 
merly performed by a score of men. This is very well as 
far as it goes; but further improvements are demanded. 
Take, for example, the case of the basement of a building 
which requires an excavation to a depth of thirty or forty 
feet. Ordinarily, the hole is dug in shelves or terraces, so 
that the workmen can throw the excavated material from 
the lower part to the shelf above, whence it will be thrown 
by another set of workmen to the next shelf above, and so on, 
until it reaches the surface, and is shoveled into carts to be 
carried off. In this manner the bottom is finally reached, 
and then, as each successive shelf is cut away, a platform of 
boards is put up; and upon this the dirt is thrown, to be 
transferred as before, by different sets of laborers, to the 
carts, If any one who has a little time to spare will witness 
an operation of this kind, taking pains to notice the contents 
of a cart, and the various manipulations these contents pass 
through before they are ready to be carried off,a very simple 
sum in arithmetic will convince him that this excavation is a 
tolerably expensive affair. Take, for instance, the case of a 
foundation forty feet below the surface, in which the mate- 
rials will have to be transferred, from platform to platform, 
at least six times, and then once more into the carts, making 
seven transfers in all, and requiring seven times as many 
men as would be needed if the dirt could be shoveled di- 
rectly into the carts. This mode of stating the problem will 
doubtless suggest the idea to the attentive reader to let the 
dirt be shoveled directly into the carts, and avoid all these 
transfers. It would not be difficult to accomplish this. 


Usually, in such an excavation, as soon as the bottom is 


reached in the center, a crane is set up to be used in moving 


be brought into requisition. 
lowering weights. 
place where the workmen are excavating, and, when filled, 
hoisted and again connected to the wheels. 
been adoptederenow. Of course, a mere outline is attempted 
in this article, without much attention to minor details. 
cart bodies, to shovel the dirt into boxes, so that it could be 


method might be preferable. It is only intended to lay streas 


of men than by several. 
many other details of the builder's trade that could be im- 


gible. Architects and builders are deeply interested in carry- 


is sure to increase their business. 


successful business men are those who appreciate this fact. 
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PNEUMATIC BURIAL, 
Graveyards existing in the midst of thickly populated dis- 








source of disease, and hence a standing menace to the people 
in their vicinity. In many of the cities of Europe, where bury- 
ing grounds within the corporate limits are much more com. 
mon than in the newer towns of our own country, the effect 
of the promulgation of the above knowledge has been a 
wholesale removal of the dead to new cemeteries situated 
far in thesuburbs. This proceeding has resulted in a largely 
increased outlay necessary to defray the expense of a pro- 
cession and more extensive funeral paraphernalia ; while in 
Roman Catholic countries, where it is customary for mourn- 
ers to follow the body to the grave bareheaded, it has caused 
much personal inconvenience, owing to the length of the 
journey, in inclement weather. Accordingly, variousschemes 
have been suggested to avoid the above mentioned difficul- 
ties, among which plans is that of transporting the dead by 
means of pneumatic tubes. This idea has been ingeniously 
and ably worked out by Mr. F. Von Felbinger, an accom 
plished engineer, and Mr. J. Hubetz, an architect of Vienna, 
and by them submitted to the municipal council of that city. 
We have been favored by Mr. Von Felbinger with copies of 
the working drawings, and a description of his plan. 

It is proposed to erect a great monumental hall or temple, 
which is to be divided into three portions, a middle hall and 





two smaller ones, the former to be devoted to the use of 


foundation stones, etc., into their places. Now, when the 
excavation is made to such a depth that a transfer of dirt is 
required before it can be thrown to the surface, let the crane 
A small steam engine connected 
with the hoisting gear will furnish the power for raising and 
Let, then, the cart bodies be so arranged 
that they can be detached from the axles, lowered to the 


It 
might be found better, for instance, instead of detaching the 


hoisted out and dumped into the carts; or still some other 


upon the principle that it is always better and cheaper to 
perform woérk by a single operation and with a single gang 
It is quite likely that there are‘ 


proved. No matter what they are, however, they will be 
performed correctly if they conform to the principles of using 
the cheapest power and the fewest number of operations p2s- 


ing out these principles, since the cheapening of construction 
It may be added that the 
principles given above are equally applicable to all opera- 
tions in which muscular effort is required; and the moat 


tricts have been pronounced by sanitarians the world over a 
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Roman Catholics, and the latter respectively for Protestants 
and Israelites. These apartments will bs subdivided into 
chapels suitably furnished and decorated. 

On a funeral taking place, the body in its coffin Will be 
deposited in a sarcophagus in the center of one of the cha- 
pels, and the ceremony proceeded with. At the conclusion, 
the chief mourner touches a spring, when the sarcophagus 
sinks noiselessly through the floor. This corresponds to the 
public burial, as, so far as the mourners are concerned, they 
have nothing further to do with the body. On its arrival, 
however, in the cellar, men stationed for the purpose attach 
a check to the bier, showing to which cemetery it is to be 
forwarded, and place the body, with three others, in an iron 
car which fits in a subterranean tube, running on tracks 
placed therein, after the plan described by us as followed in 
the construction of the experimental section of the pneu- 
matic railway under Broadway in this city. This tunnel in 
Vienna will be 15,000 feet long, and the carriages will be 
propelled through its entire length, by means of a blast of 
compressed air, in about ten minutes. 

The tubes are so arranged that the car can be started off 
to any cemetery by a separate road. On reaching ita desti. 
nation, a small building erected as a terminus, the bodies are 
removed and buried by officials in the places previously de. 
signated by the relatives of the deceased. 

The estimated cost of establishing this plan in Vienna is 
$500,000. This provides for a tunnel about five feet in 
diameter, a 150 horse power engine, and all the necessary 
machinery, and buildings of remarkable architectural beauty. 
The latter it is proposed to locate in a prominent portion of 
the city, and to surround with a large and handsome gar- 
den, so that the gloomy aspect and associations generally 
peculiar to funereal edifices will be avoided. 


COMPRESSED AIR MACHINERY, 
A paper on compressed air machinery, recently read by 
Mr. William Daniel before the British Institution of Mechan- 
ical Engineers, is a valuable contribution to our knowledge 
of a class of mechanism, regarding which trustworthy in- 
formation is not abundant. A very complete series of expe- 
riments was conducted by the aid of an air compregser 
having two steam cylinders, each 16x30 inctes, working 
compressing cylinders of like dimensions, and the whole 
mounted on a receiver 24 feet long by 5 feet diameter, which 
formed the bed plate. After the compressed air was led to a 
portable engine and there cooled, it was admitted to two 
cylinders, 10 by 12 inches, which drove an engine working a 
friction brake. By means of indicator diagrams, taken from 
this last mentioned engine, as well as from both the steam 
and air cylinders of the compresser, a record was obtained 
of the losses of power avhich took piace at various stages. 
From the data a table was completéd, the results of which 
show that, when working with air at 40 Ibs, pressure, the 
usual effect obtained on the brake was only 254 per cent of 





he, the power indicated on the steam cylinders of the air com- 
An arrangement 


of this kind would effect a radical change in the time and 
cost of deep excavations, and it seems strange that it has not 


presser, while with 34 lbs. pressure the efficiency reached 
27 per cent; with 28 lbs., 28 per cent was gained; with 24 
Ibs., 35 per cent, and with 19 lbs., 454 per cent. The loss 
of efficiency due to increased pressures may be ascribed to 
the conditions of the experiment and the increased loss of 
heat from the air, attendant upon the higher degrees of com- 
pression. 

Mr. Daniel advocates the use of compressed air machinery 
for mines, and points out the economy which must result 
from the fact that, when the motor is {dle, there is no loss 
except the interest of money expended on the machinery, 
which is much less than that incurred where avimal power 
is employed. He also suggests that the ventilation of the 
mines would be improved by the discharge from the engines, 
while the air, being always available in the pipes, could be 
used to dilute an outflow of gas. 

The discussion of Mr. Daniel’s paper elicited a number of 
practical suggestions. Mr. C. W. Siemens pointed out that 
the developmentof heat during the compression of air might 
be avoided by tlie injection of water into the air-compressing 
cylinder, this water taking up the heat as fast as it appeared ; 
while the formation of ice in the engine cylinders might be 
prevented by similar means, the water in this case giving up 
heat to the air during the expansion of the latter. Mr. Firth 
stated that he had got rid of any difficulty with ice by en. 
larging the exhaust openings. Mr. Brotherhood described his 
three cylinder engine, as used for working the Whitehead fish 
torpedo. This had three cylinders, each 1} inches by 1} inches 
stroke, driven by a pressure of 450 Ibs. per square inch, ad- 
mitted through a reducing valve from a reservoir of air, 
stored at 900 lbs. per square inch. This engine had run at 
2.225 revolutions per minute, developing 24 horse power, or 
0:28 horse power for each pound of its weight. Mr. Cowpe- 
suggested that radiating ribs, cist on the cylinders of alr 
compressers or of engines using compressed air, might serve 
the purpose of facilitating the emission or absorption of 


A cmd W. M. Symons pro. 


poses a cheap but convenient galvanic battery; each of the 
zine plates was two inches square, and covered with fustian 
or other fabric,outside which thick copper wire was wound to 
form the other plate; the exciting liquid was weak chloride 
of zinc. Pairs of plates thus made could be arranged in 


series to forma battery to give out weak currents for a great 
length of time. 








PERU, with three millions of people (a large part Indian) 
has twenty-six newspapers. These are published at Lima, 
Callao, Cuzco, Iquique, Tacna, Puno, Arequips, Trujillo, 
Piura, Chiclayo, Cajamarca, Tarapacd, Ica, and Ayacucho. 
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HORIZONTAL COMPOUND ENGINE, 

Nearly every day we hear of some novel application of the 
compound principle in steam engine building; and the inte- 
rest of the engineering profession in this construction indu- 
ees us to publish (on the opposite page) a plan and elevation 
of a horizontal compound engine, recently built by Mesers. 
Hathorn, Davis & Co., of Leeds, England, for use in a large 
cement factory on the bank of the Thames. We also give 
herewith complete details (in section) of the condenser. 

The Engineer, to which we are indebted for the engra- 
vings, says: The engine is of the fly wheel type; the high 
pressure cylinder is 12 inches in diameter, the low pressure 
cylinder is 28 inches in diameter,length of stroke is 3 feet. The 
valves of the two cylinders are outside. The high pressure 
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ENLARGED S£0T10N OF TUBES 


with these gages show, however, that, as the best makers 
have always affirmed, the pressure is reduced to ,4, part of 
an atmosphere, that is, to a quarter of an inch of mercury, 
and even Jess. It is possible to reduce the pressure within 
one fiftieth of an inch, without resorting to the Torricellian 
mode of producing a vacuum, which, excepting the presence 
of mercurial vapor, may be regarded as perfect. 





The Lights of the Heavens. 

The spectroscope has explored the far-off space of heaven. 
The light of hundreds of stars has been analyzed,and nebula, 
scarcely visible, have had the quality of their :adiations re- 
vealed by its aid. The light, in some cases very feeble, with 





abundance of hydrogen at itat epoch. Our sun, Aldebaran 
Arcturus, are among the yo!low stars. In their spectra the 
bydrogen lines are less developed, but the metallic lines are 
fine and numerous. The colored stars are not so hot and are 
older. In consequence of their age, they emit less vivid 
ligh*. In them there is lit .e or no hydrogen. Metallic lines 
abound, but one also finds vhannelled spaces like the lines of 
compounds, The temperature being lower, these latter can 
exist whether they consist of atoms joined to others of the 
same kind, or whether they contain groups of heterogeneous 
atoms. 

Asto matter, it is everywhere the same, and the hydrogen 
of water we meet with in our sun, in Sirius, and in the 





which a number of stars shine, gives a spectrum with dark 
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nebule, ev _ where it moves, everywhere it vibrates; and 











HATHORN & CO.'8 COMPOUND ENGINE-—THE CONDENSER. 


cylinder has an ordinary main valve and an expansion valve, 
with a hand wheel adjustment, so that the cut-off can be 
altered when the engine isat work ; the high pressure valves 
are actuated by a separate shaft worked by a small fly crank. 
This engine has both injection and surface condensers. 

In the surface condenser the tubes and tube plates are of 
gun metal; the tubes are packed—as shown in the illustra. 
tion—simply with india rubber rings.: This engine has been 
working for upwards of nine months, with an average con- 
sumption of 24 lbs. of coal per horse power per hour. The 


lines like the solar spectrum, and this fact proves to ua that 
the constitution of these stars is like that of our sun. Alde-. 
baran sends us records of hydrogen,magnesium,and calcium, 
which abound in solar light, but also those of metale which 
are rare or absent, as telluriam, antimony, and mercury. 
Nebulew,twenty thousand times less brilliant than a candle at 
a distance of 13,000 feet,have still given a spectrum ; for their 
light, although feeble, is very simple in its constitution, and 
the spectrum which it gives consists only of two or three 
bright bands,one of hydrogen, the other of nitrogen. These 





boiler isa 50 horse power Howard, and supplies plenty of 
steam to drive the engine when indicating 150 horse power. 


SOLAR RADIATION THERMOMETER. 





nebule#, which give a spectrum of bright lines, are those 
which the most powerful telescopes cannot resolve; there is 
an ‘‘abyss” between them and resolvable nebule, which, 
like ordinary stars, give a spectrum with dark lines. 


these movements which appear to us inseparable from atoms 
are also the origin of all physical and chemical force,—M 
Wurte.—Procecdings of French Association. 

White Opaque Glass, 

One of the most interesting and important kinds of colored 
glass, says Philip Fischer, in the Glashutte, is the so-called 
** bone glass,” and yet very little bas been said about it in 
glass literature, Its name hints at its composition and 
nothing more, especially since cryolite has come to be used 
in the manufacture of glass. This kind of glass is used for 
lamp shades and globes to protect the most important organ 
ofthe human body, theeye; and formerly it was both rare 
and expensive. Cryolite, however, has effected as great a 











For the purpose of measuring the ‘intensity of sunshine, 
various kinds of thermometers have been, 
aud are still, employed by meteorologists. 
The thermometric fluid is always mercury 
for these instruments, because spirit is too 
volatile at great heat. An ordinary ther- 
mometer would merely indicate the inten- 
sity of solar heat at the instant of observa- 
tion ; hence, self-registering maximum ther- 
mometers, which show the highest degree 
of heat during the interval of exposure, 
are generally used. 

Notwithstanding the progressive modifi- 
cations made in solar radiation thermome- 
ters, even those in vacuo frequently give 
discordant indications in the same condi- 
tions of exposure as regards time and 
place. 

In 1878, Messrs. Negretti and Zambra 
invented a special contrivance, shown in 
our engraving, taken from Engineering, 
for depriving the instrument of all uncertainty regarding 
the extent of the vacuum. It consists of a small mercurial 
tube and cistern gage (a miniature barometer) inserted in 
the jacket. This gage shows at any time the pressure of any 
air or vapor which may be left inclosed. As its tube is very 
small, the mercury will be depressed a certain extent by ca- 
pillary action, and so it will indicate too little rather than 
otherwise. Possibly the presence of mercurial vapor in the 
vacuum may prove objectionable ; for, by continual heatings, 
the mercury will vaporize out of the cistern, and may con- 








dense in some other parts of the jacket. Instruments fitted 


What an effort of the human mind! To discover the 





revolution in the manufacture of white glass as petroleum 
has inthe means of illumination. What 
part the chief constituent of the bone, the 
phosphate of lime, played in the manufac- 








ture of the bone glass was not exactly un- 
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derstood, and a still thicker veil is drawn 





NEGRETTI AND ZAMBRA’S SOLAR THERMOMETER. 


constitution of stars of which the distances are unknown, 
of nebul# which are not yet worlds; to establish a classifi- 
cation of all the stars, and still more to guess their ages— 
ah, tell me, is not this a triumph for Science? Yes, we 
have classed them according to their ages. Stars colored, 
stars yellow, stars white; the white arethe hottest and the 
youngest; their spectrum is composed of a few lines only, 
and these lines are dark. Hydrogen predominates. Traces 
of magnesium are also met with, of iron, and perhaps of 
sodium ; and if it is true that Sirius was a red star in the 
time of the ancients, it owed perhaps its tint to the greater 





over the action of the fluoride of lime,soda, 
and alumina, known as cryolite. Itis to 
offer some explanation of this action that 
Fischer takes up thig interesting branch 
of the glass industry. Phosphoric acid is, 
at high temperatures, a very powerful 
acid—so much so that no other acid is able 


= to displace it. Hence we may reasonably 


suppose that the phosphate of lime re- 
mains suspended, as such,in the molten 
mass of glass. This, too, is indicated by 
the fast that when an excess of bone dust 
is added to the glass, or on suddenly cooi- 
ing it, it is rough on the surface; but if tte 
glass has the proper constitution, it remains 
perfectly smooth. How may the action of cryolite be ex- 
plained? The power of hydrofluoric acid to etch glass and 
render it matt is well known, and depends on the decompo- 
sition of the silicates, taking from them a part of the silics, 
and the soda or potash, so as to form a compound known as 
fluosilicate of soda or potash, and then fiying off in form ofa 
vapor. We all know that this takes place, to a greater or 
less extent, in every cold, completely formed glass; how 
much easier and better would this process take place under 
the egisof heat? Thus the phenomenon appears to a greater 





degree in the process of fusion. 
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DENTISTRY IN THE UNITED STATES. 
NUMBER 8, 


DENTAL FILLINGS. 

Of the various materials used to fill cavities in teeth, the 
priocipal ones are gold, tin, amalgams, and cements. Of each 
of these there are different qualities and makes. Of gold 
foil filling there are three principal manufacturers, whose 
goods are so nearly alike that there is but little choice. The 
dentist prefers the softest metal. Many practitioners, not 
finding the foil sufficiently soft for their taste when pur- 
chased, anneal it over the flame of a spirit lamp before using 
it. When thus manipulated, it is more easily packed, can 
be condensed better, and the particles adhere to each other 
as though welded; thus making a filling almost as solid as 
if the metal had been melted, and poured into the cavity, 
Another kind of gold used for filling is the ‘‘ crystal sponge 
gold,” so called frora its naving the appearance of a crystal- 
ized sponge, This is used principally for ‘‘ building up” 
teeth which have the crown destroyed. For a successful 
operation, this gold must be condensed by either automatic 
plugger or hand mallet process, Any attempt to condense 
it by hand pressure will fail,as the particles will “ bridge,” 
thus leaving the filling sufficiently porous to absorb the 
acids of the mouth, which would thus find their way to the 
walls of the cavity and continue their destruction. This 
metal can be condensed to a great degree of solidity, A 
patient who had the six central teeth built down with it (he 
had broken the natural ones) used the gold front teeth for 
cracking shell barks, in preference to the natural back one ;s 
and they stood this rough usage for four years, and no 
doubt would have continued to do so longer, had the patient 
lived. Tin as a filling is used asin foil and in amalgams. 
Asa foil, it requires ‘as “much ;manipulating as the gold, 
though it{is"not as durable; and’ the profit to the dentist 
not being in proportion to that on the use of gold, it is 
seldom used. A filling of tin foil will not retain its bright 
appearance and smooth surface, on account of the corroding 
action of the heat and acids of the mouth. Tin united with 
silver makes & good amalgam for temporary fillings. There 
is quite a number of different formulas for making amalgams, 
which are,as a general rule, composed of silver and tin. 
Some are of silver and cadmium,others of cadmium and tin. 
The metals are melted together, cast into aningot, and made 
into filliogs, which are sold to thedentist. Having prepared 
the cavity to be filled as for other filiings, he then mixes a 
small quantity of the fillings with sufficient quicksilver to 
make s thick paste, which he puts in a cloth,and by pressure 
squeezes out all the superfluous mercury. The silvery look. 
ing mass that remains in the cloth is plastered into the pre- 
pared cavity as quickly as possible,and in a few minutes sets 
sufficiently hard to receive a burnishing. This filling, when 
properly prepared and used,makes a good temporary filling; 
but unless done by an expert,it becomes a useleas,crumbling 
mass. Though this is called a temporary filling, and is used 
as such by the profession generally, | know of two lower 
molar teeth still in use, that were filled with this araalgam 
fourteen years ago. The bone cements are usually nothing 
but chlorides, sulphates, and oxides of zinc. They are tech 
nically termed “‘ 0s artificiel” or artificial bone, and are put 
into the cavity like mortar, with a spatula-shaped instru- 
ment instead of a trowel. Ina short time, the material sets, 
and, as in the case of amalgams, if inserted by a competent 
person, itisa success. Otherwise it isa failure, as it will 
in that cage shrink from the walls of the cavity, be acted 
upon by the secretions of the mouth, and sometimes wash 
out during the process ox cleansing the teeth. There is but 
a trifling difference in the amount or quality of fillings used 
in the various sections; the gold being predominant, and 
the amalgams and cements standing side by side. There 
are about forty gold fillings to one plastic filling. One dental 
depot sold of gold foil in one year 957 ouncer, which, at the 
usual rate of $36 per ounce, makes $34,452 paid for gold 
plugs by the dentist. As each ounce of this mass will 
average twenty-three fillings, and the cost of fillings aver 
ages six dollars, we find that the public paid for useful and 
ornamental 7>: «irs to the teeth (made with what was sold in 
one year, by one business house, of one single article) the 
sum of $132,066. About $1,000 was also paid for amalgam 
and cement fillings, according the usual proportion. Some 


practitioners utterly refuse to use anything but gold; and |! 
it che{walls of a cavity will not sustain the pressure of in- 


serting a gold filling, they will cut off the crown of the 
tooth, and set a pivot tooth, or build up with sponge gold. 
The plastic fill'ngs are used principally by the lower classes, 
chiefly on account of the price; the proportionate rate of 
charges being $1 to $100 for gold, and from 25 cents to $5 
for plastic fil ings per cavity. 








Correspondence. 





Locomotives and Steam Cars, 
To tie Editor of the Scientifie American: 

In your issue of August 22, it was stated, in an article un- 
der the head of ‘‘ Steam Cars,” that the locomotive ought to be 
more of a guide for builders of steam cars and other steam 
vehicles, on account of its low center’ of gravity, its excel- 
lent boiler, etc. The great problem, of course, is to so pro- 
portion and combine the various parts that the machine shall 
do the most work with the least possible repairs and fuel. 
To this end some of the following are essential : 

First, and most important, is a low center of gravity, as 
above stated. 

Second: The connecting bar between the piston rod and 
crank should be av long as the machine wil! possibly admit— 











ble—in order to reduce the pressure of the slides upon their 
guides, and hence their friction and wear, to a minimum. 
Third: The length of the piston should equal half its 
diameter at least; if itslength fully equalled its diameter, 
its durability and economy would be still greater. It should 
be cast in one piece, and made hollow or in cup form, to in- 
sure proper lightness. It should be fixed permanently to the 
piston rod before the last chip is turned off; then it should 





be fitted as snugly as possible to the bore of the cylinaer, and 
yetit must work without chafing. A good practice is to surface 
such pistons with a shell of hard Babbitt or other composi- 
tion not liable to chafe, and which may be easily renewed. If 
packing ringsare used, they should be of the simplest pos- 
sible make: two simple rings of steel or some other hard 
material, sufficiently elastic to admit, after being cut at 
one point, of being sprung intoa single groove midway of 
the piston, the rings, of course, being placed soas to break 
joints. They may beheld in position by a single dowel pin 
get in the piston beneath eachring. The loss occasioned by 
the escape of steam around a piston of the above description 
would be far less than the loss resulting from friction in at 

tempting to keep a piston steamtight by set screws and 
springs (the old way), or by steam pressure, 





Fourth: The bearing surface of the slides should be am- 
ple. A good rule is tomake their combined upper and low- 
er surface equal the piston area. For instance, a piston of 
seventeen inches diameter has an area of two hundred and 
twenty-seven equare inches; one fourth of this is about fifty- 
six square inches for each of the four faces of the slides, 
as usually made, 

Fifth: In the slide valves, considerable economy would 
doubtless result from a slight modification in the valve sys- 
tem. It now takes, to fill the passages, a (Fig. 1), between 


the valve, b, and the ends of the cylinder, about five per 
cent of the steam used ; if the valves were arranged as shown 
in Fig. 2. this five per cent of steam and fuel would, of 
course, be saved. (This illustration was drawn from a asta- 
tionary engine in Worcester, which has this new system of 
valves.) It will be seen that there are two simple plaie 
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discharge valve, d; f indicates the piston and its rod, the 
view being central section at one end to show the arrange- 
ment; the valves, ¢ andd, are driven by the rockers, g, 
which work in the top of two standards, H, the valve stems 
being jointed, at ¢, to the links, A. The arrangement is 
simple and perfectly applicable to the link motion of the 
present locomotive; it would only be neceseary to connect 
tha valve rod to the point, i, of one of the rockers,g. This 
arrangement would not only cause a direct saving of five 
per cent of the fuel now used, but would render the action 
cf the steam upon the piston more direct and efficient ; it 
would also reduce the steam pressure upon the back of the 
valves to less than half its present amount. 

Sixth: Much better provision should be made for free- 
ing the boiler from sediment; the narrow water space around 
the fire box and the bottom of the cylinder of the boiler un- 
der the tubes are liable to become so clogged with foul mat- 
ter as not only todestroy much of the most valuable gene- 
rating surface, but to cause irreparable damage to the boiler 
from excessive heat. One or two blow-off cocks are of very 
little use. Their influence extends but four or five inches 
either way from their openings; hence it would require at 
least 8 or 10 two inch cocks around the base of the fire box, and 
as many more in the cylinder of the boiler under the tubes 
to insure anything like a tolerable freedom from sediment; 
and even then, I think that in many localities sediment 
would still accumulate between the cocks. But as there 
are serious objections to numerous blow-off cocks, the only 
safety seems to be im screw plugs judiciously placed and 
used, Two plugs should be placed at each corner, even with 
the bottom of the water space around the fire box, so that 
a scraper may be passed entirely through from corner to cor- 
ner, both laterally and fore-and-aft. A screw plug shou'd 
also be placed exactly beneath the tubes in the cylinder of 
the boiler near the fire end, and anotber in the tube sheet 
under the tubes in the smoke chest. The most important 
item, in connection with this screw plug system, is to cause 
these plugs to be removed from three to six times a year, 
or as often as the nature of the water demands, and, by 
means of a scraper anda powerful jet of water, to thorough- 
jy cleanse the boilers from sediment; this should be one of 
the most imperative dutiesof the men in charge. 

Again, as you state, a low center of gravity is of the ut- 
most importance in the make-up of a first class steam car, 
and this applies with equal force to allrolling steck. The 
narrower the gage of the track, the more imperative is the 
necessity of a low center of gravity. The reason is obvious: 
The lower the center of gravity of acar, the more steady 
will be its progress upon the track; and the less the lateral 
strain upon the rails and running gear, the less the liabili- 
ty of its leaving the track, and the less the liability of its 
overturning when it does leave the track. These facts are 
sufficiently trite and self-evident to need no comment. 

Our present passenger and freight cars are susceptible of 
much improvement in this direction. The roof and the up- 
per portion of the body might doubtless be reduced in weight 
one third and yet have ample strength for all that is re- 
quired of this portion of the car, namely, protection of pas- 
sengers and freight from the weather, and the safe passage 
of the brakeman from car to car on the roof. The running 
gear and the base of the body is none too strong or too heavy 
now, perhaps; but from the base timbers, the weight of the 
frame ought to diminish quite rapidly to the roof, not by 
offsets, but by gradual taper. The diagram (Fig. 3) presents 
this idea to the eye. Our car builders and intelligent railroad 
men recognize this idea, of course, but they do not carry it 
out perfectly in their practice. When this point shall be 
gained, an important economic result will have been at- 
tained. 

If the body of a car could be dropped so as to bring the 
floor within two or three inches of the axles, this economic 
result would, of course, be still further enhanced ; the wheels 
would not project through the floor sufficiently to interfere 
much with the seats or the loading of freight. A simple iron 
cap over each wheel would make all safe inside the car. 
This change would, of course, require some alteration in the 
truck frame and the housing of the wheel boxes; neverthe- 
less it seems to be an alteration which is perfectly practical. 

Any change in our present system which seems to indi- 
cate an important improvement in the stability, safety, and 
economy of our rolling stock is worthy the candid considera- 
tion of railroad men. F. G. Woopwarp. 





Tides of Ratios and Lakelets. 
To the Kiitor of the Scientific American: 


It is said by most autbors on tidal theories that there can 
be no tides on lakes, for the reason that the moon’s attrac- 
tion is equal over the whole surface of water. I hold that 
there is a tide raised from every body of water on earth. It 
is impossible for the moon to raise a body of water from the 
earth by its attraction, but it counterbalances or neutralizes 
a portion of the earth’s attraction for the water, in conse- 
quence of which the water becomes lighter and the lower 
portion not so much compressed. Hence, on account of the 
elasticity of the compressed water, the diminution of com- 
pression is followed by an expansion which drives the super- 
incumbent water upward. Thisis a natural principle which 
belongs to all bodies of water, although the effect is imper- 
ceptible if the water be shallow and not connected with very 
deep water. 

By this theory (of my own) I account for the very consid- 
erable tide that rises on Eagle Lake in the northern part of 
this State. The lake is very deep and hae never been fa- 
thomed. La FayverTe LILLARD. 

California College, Vacaville, Cal. 





valves at each end of the cylinder, the inlet valve, c, and the 
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Hardening and Tempering of Tools. 
To the Hditor of the Scientific American : 

I have not heretofore objected to any of Mr. Rose’s pro- 
cesses, as such, but have stated merely that, in any of the 
usual methods, the elements of time and access of air are 
important ones. I do now, however, object to the tube 
method, the sand bath, and to the heated iron in contact 
with the piece to be tempered. 

A tube heated to redness in an ordinary forge fire, or in 
fact in any sort of fire, if not long enough to project at both 
ends beyond where it is possible for the products of com- 
buetion to enter, will vitiate a result predicated upon the 





. 


color produced by the entrance of these gases. If it be long 
enough to exclude the gases, and its diameter is in any rea- 
sonable proportion to that of the article to be tempered, it 
will be very inconvenient for observation of the color with- 
out withdrawing the piece often. Any one at all accustomed 
to tempering well knows that, to bring to a nice shade of 
color any article by a process which requires its repeated re- 
moval from the source of heat, is very difficult ; as there can 
be no nicer gradation arrived at than may happen to have 
been produced by one of the periods during which the piece 
was subjected to the heat. If the tube be ao large in diame- 
ter as to permit of the colors being readily observed, there 
remains the objeccion (which applies to all processes which 
require that the color be observed, almost exclusively, under 
the light emanating from red hot iron or the yellow rays 
from a fire or a gas light) that the color does not appear the 
same as it would if observed under white or daylight. The 
colors dealt with in tempering, being principally of the yel- 
low and blue order, are much modified in appearance by the 
yellow and red rays from the above mentioned sources. To 
be sure, an expert at tempering, one who makes it almost ex- 
clusively his business, can by continued practice decide what 
particular shade in the red hot tube would correspond toa 
required shade as seen by daylight; but our object is, or 
should be, a method by which any workman may arrive ata 
color, correct for a given tool as ordinarily seen. 

My objections to the sand bath are precisely those which 
Mr. Rose now admits to be its weak points: the difficulty 
of determining its temperature, of maintaining it at a given 
temperature if such could be determined within reasonable 
limite,and the difficulty of insuring a uniformity of tempera- 
ture throughout its mass; and, failing to use it successfully 
because of the three difficulties, the absolute uselessness of 
attempting to use the color test with it while excluding the 
air from the tool by immersing it in the sand. 

The use of a red hot piece of iron in contact with the tool 
to be tempered,as advocated by Mr. Rose in tempering dies is 
objectionable,not only because the surface of the die or other 
tool in contact with the hot iren is, during contact, ex- 
cluded from the air, and the progressof the color forma- 
tion modified thereby,as advocated in my original com 
munication, but there is also the objection which applies 
very particularly to dies; that the end convolution of the 
thread, nearest to the hot iron, is liable, and in fact almost 
certain, to be made hotterthan the body of the die, as in- 
dicated by the color of the side exposed to view ; and as this 
particular part of the die has to bear the brunt of the 
work while in use, it is of the last importance that it should 
not be softer than the workman will be likely to regard it 
as determined by the color of the body of the die; and this 
objection applies of course to any article having thin or pro- 
jecting members. 

The process I desire to suggest for drawing the temper of 
taps, reamers, and similar forms, and which I have used 
with uniform success, is shown at Fig. 1. It consists of a 
picce of iron, wrought iron preferably—although cast iron is 


much cheaper and answers very well—made in the form of a| 
heavy flattened tube 5 or 6 inches in hight, made thin at the | 


curv2s and cut out as shown in the figure. The opening re- 
quires to be in width at least twice the diameter of the piece to 
ve tem pered,and in the bottom several channels are cut or cast 
leading to the inside, shown at a,a,a. These channels are 
for the purpose of admitting air to pass in and establish a 
current upward through its inside, The channels require to 
be quite small,so that the upward current shall be sufficient- 
ly slow to insure the air being heated to a very high tem- 
perature, it, the piece in Fig. 1, being heated to a bright red 
heat. The tap or other piece may be held in a suitable 
holder made of soft iron wire, coiled so as to take the shank 
within it and extended long enough to form a ring-shaped 
handle at the end; the wire holder is allowed to rest in one 
of the depressions at the ends of the apparatus, thus sup- 
porting the tap or reamer in the center of the opening, in 
which position it may be rotated, moved endwise, or tilted 
in or out of the opening,as may be found necessary to estab- 
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lish a uniform color throughout its length; or the tap 
may be held in the tongs by the wrench end, the shank laid 
in the V-shaped opening, and the threaded part only tem. 
pered, leaving the softening of the shank, etc., to be done 
afterward. Fig. 2 is simply a thick circular tube similarly 
grooved in the bottom,with which dies and other short pieces 
may be tempered. They may be also held in a wire holder, 
or in tongs (with points turned inward,forming a pair of cen- 
ters upon which the die may be rotated by a piece of wire in 
the other hand). Other modifications of these may be used 
to conform to the tool or piece required to be tempered. 

Of course, where a number of similar pieces are to be tem- 
pered by this method, it is necessary to have two irons in the 
fire, or,rather, one in the fire while the other is in use. 

It will readily be seen that in this method there is per- 
fectly free access of air, while the operation may always be 
performed ina situation where the colors may be seen by 
daylight; and it will be found that, owing to the fact that 
the heating of the piece to be tempered is effected princi- 
pally by the heated current of air, it will be very uniformly 
done; in fact it issuperior, even in this respect, to the tube 
process. 
| An ordinary fiat piece of iron may be used,for many forms 
of tools, to advantage, as for instance in hastening the draw- 
ing of acold chisel which has been dipped too far or for too 
long a time, if care be taken to keep the two from contact. If 
Mr. Rose will give the above methods a trial,as he has 
promised, I am persuaded that he will thereafter give them 
the preference over the methods he has illustrated. 

The element of time I have not pretended to be able to 
control to any considerable extent,as Mr. Rose would seem 
to infer; but I do insist that, with any process whatever in 
which the color is taken as a guide, it must be taken into ac- 
count, and the proper allowance made if the operation be 
from any cause undaly prolonged or hastened. 

62 Cannon street, New York. JouNn T. HAWKINS. 








To Draw a Parabola. 
To the Hastor of the Scientific American : 

A very convenient way to draw this curve is as follows: 
On the principal diameter, Fig. 1, lay off the proposed di- 
rectrix, D d, and focus, F. With F as a center describe arcs, 
@ c, at convenient distances from each other. From a. eet 
off a b equal D F, and draw } ¢ perpendicular to DF b. Then 
will the intersections, c, be points in the required curve. 


While geometrically accurate, this method has the advan- 
tage of being applicable where the usual methods are not 
convenient. 

Another equally convenient method is as follows: 

Lay off D d, and F (Fig, 2) as in the first instance, 
and make the distances, F a, a b, b c, on principal di- 
ameter equal to 2D F. From F a b ¢ draw perpendicu- 
lars to principal diameter. With F as a center, describe 
arc Dn; with a as a center, describe arc n o; with bas 
a center, describe arc o p,and so continue as far as ne- 


cessary. Then will n op be points in the required curve. 
Having determined D F, and drawn the perpendiculars, F n, 
@ o,and b p, the points no p may be determined without 
drawing the arcs, by taking the root of every fourth num 
ber, beginning with one, from a table of square roots, as 
shown in the following table, in which D F=X is taken as 
the unit: 


F n=V1=1; a o=V5 = 2286; b p=V9=8; cg= 
V¥138=8°605; d r—V17—=4°128 ; es —=V21 = 4582 5 f t—V25= 
5; g u=—V¥29=5°385. 

By the aid of this table, sufficiently extended, and the 
principle illustrated in Fig. 1, we may readily draw any de. 
sired section of the curve, on any scale, as shown in the fol- 
lowing example: On the principal diameter (Fig. 3), the 
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point, a, is 95 inches from focus, F; and at this point the 
width of the curve, a m=14inches. Required the curve be- 
yond (at the right hand) of a m. 
We first determine the radius F « (Fig. 1) by taking from 
a table of squares: 
F a*?=—95*=9025 
am’=—147= 196 

¥9221=95°98 nearly. 
Therefore, D F—95 98 —95——0 98; and, therefore, the per- 
pendiculars must be 0°98 x 2=1'96 inches apart, To de- 
termine the position of the first one, divide F a=95 by 1 96 
=48 + afraction. We now multiply 196 by 48+1, and 
obtain 96°04 inches as the distance of the first live, bn, from 
F, or 96:04 —95—1°04 inches from am. Thie being drawn, 





the other lines may be laid off 1 96 inches from each other, 
as described— 

Asbn isthe 49th perpendicular from F, its length will 
equal /49 x 4+1=V197= 14-085 units (not inches) as in this 
table: - deh 

b n= 7197=14-085; ¢ o= 7201=14177; d p= ¥205= 
14317: ¢ g= 7209=14 456; f r= 7218=14°504; g s= 
¥217 = 14780; h t= 7/221 =14'866 

Proceed in this manner as far as required, bearing in mind 
that the unit of this table is D F (Fige. iand 2). This last 
method, though requiring considerable calculation, is the 
most accurate in practice, and therefore the beet for such 
cases as the example given. F, H, R, 

New Britain, Conn. 
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Vesicatory Potato Bugs, 
To the Editor of the Scientific Amerwan. 


In your article on bugs on page 17 of your current volume, 
you say, referring to the alleged fact that potato bugs area 
| good substitute for the Spanish fly: “ This is interesting 
but, unfortunately, not authenticated.” B-gging pardon for 
putting in my oar where there is no rowlock, I bave to say 
that your error consists in not discriminating bet ween d'ffer- 
ent bugs. That the Colorado bug is valuable for blistering 
purposes, I am not aware; but any one who bas to deal with 
the long striped bug, somewhat resembling the lightning 
bug (cantharis vitatis), will find to his grief that they are an 
exceedingly active vericant. During the war, when (“ down 
South ”) we were obliged to utilize our home productions,we 
found this insect to answer all the purposes of its Spanish 
cousin. Any one who does not believe this can easily test 
it by visiting Virginia in July, and mashing one of those 
bugson his arm. If it does not blister, I will pay his ex- 
penses for the trip. 


Alexandria, Va. J. B, Hopexrs. 


Bees and Honey, 
To the Editor of the Scientific American : 

I think that H. W. 8. (ScrenTIFIC AMERICAN, page 148, 
current volume) will have very little trouble in finding «a 
market for strained honey, if he will be very clean in al! bis 
operations, and, when it is convenient, invite in some of his 
probable customers to see him manipulate, explaining the 
advantages of getting clean honey from the comb, with an 
occasional cell of bee bread in it. 

I have kept bees solely for the pleasure of studying their 
habits, and should keep them if I never got an ounce of 
honey from them. Iam « mechanic; but I have had no 
trouble in disposing, out of work hours, of a barre! of strained 
honey in a very short time, to persons who, I afterwards 
found, were anxious to buy again. 

I think that if apiarians considered the value of comb, 
they would be more eaving of it than they are. Probably 
each pound of comb represents ten pounds of honey, which 
should not be wasted (to be replaced each year) when it 
might be saved. I have thought the bees might be saved 
the trouble of making comb, wholly or in part, by making it 
of paper and waxing it. If we could not make the whole 
comb, the partition in the middle might be made by indent- 
ing paper, waxing it, and suspending it in the frames. This 
would ensure straight combs at leart, which are very im- 
portant; and with these, an emptying machine, and good 
frame hives, I think that bee-keeping would be in its sim- 
plest form. Wiu1aM G,. BARNES, 

Bridgeport, Conn. 











Tue CORRELATION OF Forces.—Of the various forms of 
energy existing in Nature, any one may be transformed into 
any other, the one form appearing as the other disappears, 
This is what is meant by “ the correlation of forces.” Thus 
the rotary power of a wheel, if applied to turn e mspnet, is 
converted into electricity ; and this electricity, if employed 
to drive a wheel, is changed back into rotary power. 
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IMPRCVED SOAP CRUTCHING MACHINE. 

The invention herewith illustrated is an improved ma- 
chire for mixing or crutching soap. Instead of carrying its 
contents, a defect which existed in the older apparatus of 
the same manufacturer, this machine simply crutches, keep- 
ing the soap in a body. The vertical wrought iron shaft, 
which is rota: :d by the gearing shown beneath, carries a 
number of cast iron wings, smaller extensions of which pro- 


January 6, 1874. For further particulars address the in- 
ventor, Mr. Robert C. Davidson, Evanston, Uintah county, 
Wyoming Territory. 








Breeding Terrapin and Freezing Fish, 
An establishment has lately been started near this city, for 
the purpose of supplying to our markets an abundance of 
that greatest of marine delicacies, the terrapin, the artificial 





ject to the inner periphery of the containing vessel. Within 
the latter are also a number of fixed bars 
which are rigidly secured, and through 
sockets in the inner ends of which the 
shaft freely turne. The wings are con- 
structed in a spiral form and work as a 
double acting screw, raising and mixing the 
heaviest material from bottom to top. No 
sir is crutched into the soap, as the stirring 
is all within the substance, so that it can- 
not get @ sporgy appearance or become 
filled with air holes and blisters. The pro- 
duct, we are informed, looks like the best 
hand-crutched soap, and is perfectly smooth 
and firm. 

" In operation the soap is let into the top 
of the tank, and run by steam power for 
from four to ten minutes; the sliding door 
in the bottom being then opened, the ma- 
terial is conducted directly to the frame, 
placed, as show: in the engraving, to re. 
ceive it. All clippings and trimmings can 
be crutched in with the mass in the tank. 
The wings quickly cut the pieces up so that 
they dissolve. This is an advantage of im- 
portance, since it saves throwing the frag- \ 
ments back into the kettle. 

The machine is of iron, weighs about five 
hundred pounds, and is made of any size, 
holding from eight to twenty hundred 
pounds. It may also be used as a complete 
mixer for all mineral and liquid com- 
pounds. 

The apparatus is manufactured under 
two separate patents, issued to Charles 
Lehrmann, dated March 29,1870, and Sep- 
tember 29, 1872. For further particulars 
address Willis Humiston (sole manufactu- 
rer), Troy, N. Y. 


DAVIDSON’S IMPROVED FLOOR CLAMP. 

This is a novel and simple form of floor clamp, which will 
find a ready appreciation from carpenters, builders, and oth- 
ers. The lever bar, A, and the ratchet bar, B, are provided 
wita spurs at their lower extremities, to take against each 
side of the joist. Between them is a connecting screw, C, 
having a nut, which is used to adjust the implement accord- 











breeding of which is an entirely novel ides, and, from the 
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LERHMANN’S SOAP CRUTCHING MACHINE. 


success thus far encountered, appears to be a very success- 
ful one. The animals are caught at various points along our 
Southern sea coast and shipped directly toa fish dealer at 
Pleasure Bay, near Long Branch,N.J. Here they are placed 
in a huge pen, builton the beach, About two thirds of the 
enclosure is under water and the bottom is sloping so as to 
leave a depth of some eight feet in the deepest part. As 
many as 10,000 terrapin are placed in this receptacle at a 
time. For some years past the proprietor has noticed that 
large numbers of eggs were laid on the unsubmerged sand, 
but that very few were successfully hatched,as one terrapin 
would quickly destroy and devour the eggs of another, while 
the young were sure to be killed as soon as they appeared. 
In order to supply an artificial breeding place where the eggs 
could remain undisturbed, another pen has recently been 
constructed farther inland, one third of the surface of which 
is dry sea sand. Every day the surface of the larger pen is 
raked and the eggs (carefully removed) transplanted in the 
new enclosure in regular rows, at adepth about equal to the 
length of a good sized terrapin’s body. As many as 5,000 
eggs were thus placed at one time during the past summer, 
and left to hatch by the warmth of the sun. At the begin- 
ning of the present month, the young terrapin began to ap- 
pear; every day now adds to their numbers, and all seem to 
be healthy and doing well. Some difficulty is anticipated 
in keeping the animals over winter; but this surmounted, 
and the operation conducted on a larger scale next summer, 
there remains ‘little doubt but that a new and important 
source of supply has been established. The food upon which 
the terrapin subsists,’ fish, crabs, and clams, is easily and 
cheaply obtainedin the vicinity of the pens, so that the cost 
of maintenance will besmall; while (judging from the fact 
that terrapin readily command from $8 to $15 inthe mar- 
kets), the enterprize will doubtless prove a lucrative one. 

Freezing fish for winter use has almost attained in this 
city the dignity of a separate branch of trade. During the 
summer months, the markets are glutted with finny food, 
which, unless preserved by some means, would engender an 
immense waste, while causing a dearth of the commodity 
during the cold months. Salmon especially are very abund- 
ant during summer and extremely scarce in winter, so that 
this valuable fish, perhaps more than any other, finds its 
way into the great freezing rooms of the dealers. 

The operations preliminary to the freezing process are the 
selection of the finest fish, and their careful cleaning. In 
large establishments, the entire first floor forms a gigantic 
refrigerator, having double walls of zinc, and divided into 





ing to the thickness of the joist. Dis the fastening lever, 
secured, as shown, to the bar, A,and provided with a slot 
through which passes the bar, B, a step, E, serving to en- 
gage in the teeth of and hold the latter at any desired point. 
F isa plate for protecting the edge of the flooring, and G a 
pawl for holding the apparatus after clamping up the same. 

In operation, the bars are placed on the joist and fastened 
The upper end of the clamp is then pressed forward so as 
to force the flooring together by the plate, F. The device 
can be made to weigh but little; and judging from a model 
which we have tested, it appears to be an efficient and handy 
implement. 


three sections, in each of which are two compartments. Ice 
and salt, ground together in a mill, are introduced into the 
spaces between the walls throngh openings in the floor of 
the second story, these apertures being so arranged that any 
number of the compartments can be cooled without affecting 
others. After the fish are cleaned, they are placed in pans, 
the latter being piled above each other in layers, packed in 
ice and salt,and covered up. Here the fish are Jeft until 
thoroughly frozen,after which they are thrown into the huge 
refrigerators where they arekept. Within these receptacles 
the temperature is maintained at about 12°, and the fish are 
consequently rendered about as hard as solid lumps of ice. 





Patented throngh the Scientific American Patent Agency 


In this condition they are kept ordinarily six months and 











sometimes for eleven months, remaining perfectly fresh and 
only requiring thawing out to render them ready for cook- 
ing. It is estimated by the 7ribune, from which we extract 
the above facts,that at the present time fully 250,000 pounds 
of fish are thus stored in this city, for next winter’s use. 





Self-Propelling Steam Fire Engines. 

Steam engine No. 32, of the New York city fire depart- 
ment, stationed at Burling Slip, is provided with a very sim- 
ple device which adapts it perfectly for self. 
propulsion. On one end of the crank shaft 
operated by the steam cylinders, and out- 
side of the heavy fly wheel, is secured an 
iron flanged pulley, the periphery of which 
is corrugated. In line with this, on the 
rear axle and inside one of the rear wheels, 
is a similar though larger pulley, to which 
power is communicated from the one first 
mentioned by means of a strong endless 
chain. This is the only point of difference 
between this engine and that of the ordi- 
nary form drawn by horses. In fact, by 
merely removing the chain and attaching 
the pole, animals can be at once harnessed 
to the machine. The working of the steam 
cylinders of course propels the rear wheels, 
and a man in the driver’s seat governs the 
ordinary hand steering wheel, and so di- 
rects the apparatus. 

This engine weighs about 8,500 Ibs., and 
is of great power; and since it would be a 
heavy load for two horses, the device above 
described has been fitted to it. It travels 
at a speed about equal to that of the mo- 
derate trot of a team. 

a a 
A NEW GRAPNEL. 

A novel and ingenious form of grap- 
pling iron has recently been patented 
through the Scientific American Patent 
Agency by M. J. B. Toselli, of Paris, 
France. 

The device, which will be readily un- 
derstood from our engravings, consists in 
a number of curved arms, A, provided 
with claws at their lower extremities. 
These arms are pivoted to lugs on a supporting frame, 
through the center of which loosely passes a shank, termi- 
nating below in a weight, C, and above in a disk provided 
beneath with aring, D. These parts are shown in section in 
Fig. 2. 

To set the apparatus, the arms are raised, and catches, E, 
thereon hooked, under the ring, as represented in the last 
mentioned figure. The grapnel is then lowered until the 
portion, C, strikes the object to be grasped. The shank is 
then forced up, carrying the disk and ring, D, so releasing 
the catches, E, when the arms fall by their own weight and 
clutch whatever is beneath them. In order to secure speci- 








mens of the bottom, in making soundings, the claws may be 
made scoop-shaped and provided with lids, go that frag- 
ments of rock, sand, shell, etc., may not be washed away 
when the apparatus is raised to the surface; ,or horizontal 
ribs may be placed upon the arms, which, when the latter 
are Closed, would form a perfect cage for specimens. 





NEw FULMINATE.—M. Prat says: Picrate of lead has the 
property of detonating when struck, and may serve as a sub- 
stitute for fulminate of mercury in percussion caps. He also 
gives an account of an explosion which occurred in his labora- 
tory on triturating together chlorate of potash, picrate of lead 
and amorphous phosphorus. 
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DOUBLE BOGIE E BOGIE LOCOMOTIVE. 

We illustrate herewith; a type of double bogie tank loco- 
motive, constructed on the Fairlie system, which hag been 
introduced with much success by Mr. William Mason, the 
well known locomotive builder, of Taunton, Mass. In this 
engine the ordinary form of boiler, with single barrel, is re- 
tained, and only one steam bogie is used, the hind end of the 
engine (at which the tank and coal bunkers are situated) be- 
ing supported by an ordinary carrying bogie. Mr. Mason has 
built some of these engines with four wheels and some with 
six wheels to the 
steam bogie, and 
they are well adapt- 
ed for use in cases 
where the entire 
weight of the engine 
is not required for 
adhesion, or where 
the heating surface 
demanded is not 
greater than can be 
advantageously ob- 
tained with the or. 
a form of boil- 


We have now be- 
fore us, says Hngi- |i 
neering, from which 
we extract the en- 
graving, reports on 
the working of some 
of the engines con- & 
structed according : 
to the arrangement 
we illustrate; and 
their performance is 
spoken of in high 
terms, it being especially stated that they are very easy on 
the road, as might indeed have been expected. On the 
Howland and Aspinwall Railway,a line of 3 feet 6 inches 
gage, engines of this type are doing good work on a gradient 
of 2964 feet per mile, or about 1 in 17°7; while others are in 
use on the American Fork Railway (the gage of which is 3 
feet), on a line of 4 feet 1 inch gage belonging to the Calu- 
met and Hecla Mining Company; on the Utica, Ithaca, and 
Elmira Railway, and the Toledo, Wabash, and Western Rail- 
way, both of 4 feet 8} inch gage; and on the Virginia and 
Tennessee Railway, the gage of which is 5 feet. Altogether 
the type is a very good one, and we expect to see its use 
largely extended. 


APPARATUS FOR RAISING SUNKEN VESSELS. 

We illustrate herewith Sowerbutt’s patent system for 
raising sunken vessels and their cargoes, for working which 
a company has just been formed in England. 

The principle up- 
on which sunken 
ships may thus be 
raised is easily ex- 
plicable by the sim 
plest principles of 
hydrostatics. The 
ship and its loading 
is the exact weight 
of as much wateras = 
is ex pelled by its = 
water draft, and = 
when it becomes - 
heavier than that it = 
sinks. Again, so == 
many poundsasthe = 
cubical contents of 
the timber of a wood- 
en vesselis heavier 
than an equal cube 
of water, will she 





buoy up, even 
though full of wa- - 
ter. Heavy non- 


buoyant bodies are 
also much lighter 
in water than in 
air. On these prin- 
ciples the practice 
has been, by means 
of divers, to attach 
pontoons or casks to 
sunken vessels, be- 
ing first filled with 
water that they may 
be more easily sunk 
down to the wreck. 
The water is afterwards displaced and air substituted. This 
has been effected in several ways, but all of them involve 
trouble, delay, and risk of miscarriage. The simplicity and 
self acting character of the apparatus about to be de- 
scribed gives it a great superiority over all the methods 
previously employed. In blowing up wrecks, the charges 
are laid by the divers, and exploded by electricity. The ap- 
paratus at present under consideration may be described as 
follows: A number of pontoons and casks (A A), from 3 
feet to 20 feet long, and from 8 feet to 12 feet in diameter, 
strongly made and sufficiently heavy only just tosink when 
filled with water, are attached to the sunken ship by a strong 
chain (A A A). Each of the pontoons contains a metal re- 
ceiver filled with compressed air, sufficient when expanded 

















to fill ths pean jak a pressare to hosegebated at will. The 
pontoons, having been lowered to the wreck from a tug, are 

attached by divers to the ship, asshown in the diagrams. If 
necessary, other smaller pontoons or casks, constructed on 
the same principle, may be stowed in the hold or cabin of 
the ship(D D). Ineach of the pontoons there is a tap—which 
may either be turned by the divers or by self-acting mechan- 
ism—by means of which a valve is opened in the receiver, 
and the air thus set free expels the water from the pon- 





toon ; and the required buoyancy having been obtained, the 








MASON’S DOUBLE BOGIE TANK LOCOMOTIVE. 


ship rises to the surface, whence it may be towed into har- 
bor. There are several obvious advantages in this system. 
The invention brings into operation a natural principle, sim- 
ple and certain, and the water is expelled from the pontoons 
without employing pumping apparatus at the surface; and 
the pontoons being filled on shore, all that remains to be done 
is the arranging them about the wreck, which, from their ex- 
treme lightness under water, is a matter of little difficulty. 
—Iron. 


Prospective Profits of English and American 
Railways. 

The Springfield Republican says that the English roads 
seem destined to eat themselves up. Their earnings have 
increased 100 per cent since 1860, their working expenses 
135 per cent. How many decades it will take for the ex- 
penses to catch up with the earnings is an unsolved prob- 
lem. The English roads have cost three times as much per 
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SOWERBUTT’S APPARATUS FOR RAISING SUNKEN VESSELS. 


mile as the American, largely on account of the heavy land 
damages, and their gross receipts are from two to three times 
as much per mile and their working expenses twice as much. 
The proportion of net earnings to capital is nearly equal in 
both countries, and less than 5 per cent. 
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May Fever. 

From the best statistics that can at present be collected, 
there appear to be over fifty thousand persons in the United 
States who are annually subjected to this distressing com- 
plaint. In the opinion of the most intelligent physicians, it 
is to be classed among the nervous diseases, such as neural- 
gia, rheumatism, etc. An effort is being made in medical 
circles to obtain particulars from sufferers, and thus promote 










the study of proper remedies. For this p purpose, as George 
M. Beard, of New York city, has prepared a printed series 
of questions for answer by patients, the results of which are 
expected to be of value. All who are troubled with hay 
fever, and all who are personally familiar with the disease, 
should send for this series and supply such information as 
they can. 





New Magnete-Meclanical Separator. 

A new form of magnetic separator, for the removal of 
fine particles of 
iron that become 

} mixed with tura- 
ings and filings of 
copper and brass 
from workshops, 
has recently been 
devised by M. Va- 
rin, of Paris. 

Two superposed 
hollow cylinders 
turn in the same 
direction, and up- 
on them the ma- 
terial to be sepa- 
rated is scattered 
through a hopper. 

The surface of 

the cylinders con- 

sists in bands of 
soft iron which 
are kept in a mag- 
netic state. The 
particles of iron 
are attracted to 
these cylinders, 
and at a certain 
period of revolution are brushed therefrom into a receptacle, 
while the scraps of other metal fall to the bottom of the ap- 
paratus. The machine is said to be capable of separating 

1,100 pounds of material per hour. It has also recently 

been employed by M. Mangon, for detecting titanic iron in 

arable earth, with remarkable precision, the iron, in such 
emall quantities as 15 or even 7 grains in 22 poundsof earth, 
having been readily separated. 


” 
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The Utility of Machines, 

The following, translated from a volume recently pub- 
lished in France by M. Menier, entitled “The Tax on Capi- 
tal,” furnishes some suggestive facts for the consideration of 
those conservative individuals who cling to the sophiem that 
labor-saving machinery is on the whole a misfortune to the 
skilled workman, since its supersedes the manual labor (of 
which he has, through experience and practice, obtained a 
kind of monopoly) by work with which in point of cheapness 
and accuracy he can 
never compete, “Ho- 
mer,” says the au- 
thor, ‘‘ mentions 12 
female slaves as 
crushing, between 
stones, sufficient 
grain for bread for 
a day for 300 peo- 
ple. These twelve 
women, badly fed as 
they were, consumed 
themselves a large 
portion of the corn 
which they ground, 
while one woman's 
labor, at the most, 
could not prepare 
flour sufficient for 
more than twenty- 
five persons. There 
was evidently then 
an enormous absorp- 
tion of circulating 
capital to produce 
this small result, To- 
day, a single mill in 
France, containing 
twenty stones, at- 
tended by twenty 
workmen, produces 
sufficient flour to 
support 72,000 men, 
or, in other words, 
each workman feeds 
8,600 bodies. In the 
time of Homer, the 
same labor would have required 144 men, so that each mod- 
ern mill hand has the power of 144 millers of ancient Greece.” 

Again, if it should be attempted to spin by hand all the 
cotton which England manufactures in a year by machines 
carrying 1,000 spindles at a time, it would require 91,000,000 
men, or the total popalation of France, Austria, and Russia 
combined. A woman can knit about 80 stitches per minute; 
by a circular loom she can make 480,000 stitches in the same 
period; thus the machine gives herthe power of 6,000 per- 
sons. 
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The French Association for the Advancement of Science 
meets next year at Nantes, France, under the presidency of 








M., D’Eichthal. 
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HYDRAULIC MIBING, 


An excellent example of the hydraulic system of mining 
for gold, consisting in the washing of gravel deposits, may 
be seen at the works of the Spring Valley Mining and Canal 
Company, at Cherokee Fiat, Butte county, California. The 
clatm comprises 1,500 acres of ground, containing psy gravel 
to an average depth of 300 feet. The company has expended, 
in the works, filumes, ditches, reservoirs, and water privi- 
leges, over $1,000,000. They have on the line of their ditch 
about four miles of iron pipe, 30 inches in diameter. 


A GREAT SIPHON. 

One section of this pipe conducts the water across the 
west branch of the Feather river, It is laidin the form of 
an inverted siphon, and has a vertical depression of 856 feet. 
The accompanying diagram will give an idea of the position 
of the pipe, which is somewhat similar to the 


Scientific American. 


mens electric pyrometer, changes of resistance amounting 
to about , shy, of the quantity of heat to be measured can 
be detected without much difficulty. 

IMPROVED TELESCOPIC LENSES. 

Professor Stokes says that, if opticians can manufacture 
glass containing terborate of lead or titanic acid, lenses made 
therefrom will greatly decrease secondary dispersion. Phos- 
phatic glass might answer the same purpose, but it has the 
objection of being too perishable and too soft. 

THE DECOMPOSITION OF EGGS, 
according to Mr. William Thomson, is due to three agen- 
cies: First, a putrid cell capable of being developed within 
some eggs, no matter how effectaally their shells are pro- 
tected by varnished coverings. This is generated in the yolk, 
in which the minute granules assume a morbid vitality, ab- 
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the Universe; and that which it loses in vibratory energy 
when it penetrates a cold body, which it warms, it communi- 
cates to the atoms of this body and augments the intensity of 
their movements; and that which it gains in energy by con- 
tact with a warm body, which it cools, it withdraws from 
this body and diminishes the intensity of their vibratory 
movements. And this kind of light and heat which comes 
from material bodies is transmitted across space to other ma- 
terial bodies.—M. Wurte. 


The Block System of Railway Signals, 
Professor Thomsen states that the latest development and 
application of the block system is one which has been made 
in Scotland, on the Caledonian Railway. It consists mainly 
in arranging that, along a line of railway, the semaphore 
arms are to be regularly and ordinarily kept up in the hori- 
zontal position for prohibiting the passage of 























pipe used by the company which furnishes S any train, and that each is only to be put 
water to Virginia City and Gold Hill. Aisthe DyrceHA. & down when an approaching train is, by any 
ditch which leads the water to the pipe; B is ne , electric signal from the cabin behind, an- 
a ditch on the opposite mountain which re- * — Dirck B. nounced to the man in charge of that sema- 
ceives it. This pipe has a depression from the = per phore as having entered on the block section 
level of the discharging arm of 856 feet, The a — — behind, and when, further, that man has, by 
receiving arm hasa head of 180 feet vertical an electric signal sent forward to the next 
pressure. The length of the inverted siphon cabin in advance, inquired whether the sec- 
istwo and a half miles, and the pipe is 30 tion in advance of his own cabin is clear, and 
inches in diameter. has received in return an electric signal mean- 

There are ten miles of sluices, varying from ing :“‘ The line clear; you may put down your 
four to six feet in width, and twenty three un- debarring signal, and let the train pass your 
dercurrente from 10 to 40 feet in width. For cabin.” The main effect of this is that, along 
the year ending July, 1874, the sum of $476 112 a line of railway,the signals are to be regular- 
in gold was washed out and shipped. They ly and ordinarily standing up in the debar- 
employed 160 hands al) the year round, and ring position against allowing any train to 
expended $125,000 during the same time, of pass; but that just as each train approaches, 
which $85,534 wasforlabor. The quicksilver and usually before it has come in sight, they 
alone used by the company for the year cost go down almost as if by magic, and so open 
$13,309. For iron pipe they paid out $8,839. the way in front of the train, if the line is 

The Mining und Scientifie Press says that ascertained to be duly safe in front; and that, 
the water used is brought by two ditches, 60 @REAT SIPHON OF THE SPRING VALLEY MINING COMPANY, immediately on the passage of the train they 


miles in length, from Butie Creek, and from 

the head waters of the west branch of the Feather river. 
The ditches are six feet wide at bottom and e'ght feet wide 
on top. They are four feet deep and run a constant stream 
of 2,200 inches of water. 

Ths mine turned out last year the largest gold bar ever 
made, being valued at $71,273.15, and it has been said that 
they will send a bar worth double this amount to the Cen- 
tennial Exhibition. 

A rather peculiar feature in this c'aim is the fact that dia- 
monds are found in the washings; most of them, however, 
by the primitive method of rocking. One diamond, worth 
$250, was cut in Boston in 1864, and last year several were 
tested in Amsterdam and Paris, and pronounced diamonds 
of the firet water. Professor Silliman has examined these 
sands carefully, and enumerates the mineralogy of the Che. 
rokee washings as yielding gold, platinum, iridosmine, dia- 
monds, zircon, topaz, quartz in several varieties, chromite, 
magnetite, limonite, rutile, pyritee, garnets, epidote and al- 
madine. One of the diamonds found weighed two and a 
half carats. a 
THE PROCEEDINGS OF THE BRITISH ASSOCIATION FOR 

THE ADVANCEMENT OF SCIENCE, 

The following are abstracts of the various subjects dis- 

cussed : 





LIVING DEATH. 

A paragraph in Professor Redfern’s paper on biology, 
read before the above Association, furnishes a curious confir- 
mation of the axiom, “we die daily.” Referring to the blood, 
it is said that the duration of life in any of its particles is bu: 
short; they die and their places are occupied by others, and 
so continues a substitution which enly ends with death. 
After every mealan amazing number of white corpuscles 
are added to the blood; breakfast doubles their proportion 
to the colored corpuscles in halfan bear; supper increases 
their proportion three tines, and dinner makes it four times 
as great. They come from such solid glands as the spleen. 
In the blovd going to this organ, their proportion is one to 
two thousand two hundred and sixty ; in that returning from 
the spleen, it is as one tosixty. Perhaps the most stupendous 
miracle of organization is the steady maintenance of but 
slightly variable characters in the iiving and moving blood, 
which is every moment undergoing changes of different 
kinds as it circulates through each tissue end organ in the 
body. 

EXTRAORDINARY REFLECTION. 

Professor Curtis remarks that it is a notable fact that 
while so much is written about extraordinary refraction of 
light, nothing is said about extraordinary reflection, though 
Huggins’ theory is applicable to both alike. Of light 
falling upon a crystal surrounded with air, part will be re- 
flected at the bounding surface and part refracted, the latter 
portion being split into two rays, whether the crystal be 
uniaxial or biaxial, each of which rays will suffer double 
reflection at the point where they again reach the bound 
ing surface of tho crystal. In the case where the bounding 
surfaces are parallel, the planes of polarization are the same 
as those of the other. This is not true of the intensities, as 
one of the four intensities may be zero while the others re. 
main finite. When the incident light is not polarized, the 
number of reflected rays will pass from. four to three, and 
from three to two, as the crystal is turned around a vertical 
axis. With polarized light, the reflected rays may be four, 
three, two, or one, 


sorb oxygen, and liberate carbonic acid gas. The second 
germ is a vibrio. If the shell of the egg be allowed to get 
wet, the dried bodies of these animalcule existing in the at- 
mosphere develope in the water, assume vitality, enter the 
shell, and set up putrefaction. The third cause is a fungus, 
also derived from the atmosphere, which, settling on the 
shell, sends myriads of filaments through the same, convert- 
ing the white into a strong jelly. It is strange that this 
fungus acts on the air like animalcule, absorbing oxygen and 
liberating carbonic acid gas. 


HASH. 


At last Science grapples with this mysterious compound. 
The attention of the average New York boarding house keep- 
er is directed to the words of Professor Redfern, who con- 
demns “the process of cutting up meat into small blocks, 
and then stewing it, the effect of which is that the albumen 
in the outer surface of each block becomes firmly set, and the 
whole affords about as indigestible a mags as can well be 
imagined.” 

RECENT EXPERIMENTS AT HIGH PRESSURES, 


conducted by Professor Andrews, show that the compressi- 
b.lity of liquid sulphurous acid (unlike that of water) dimin- 
ishes as the pressure increases. Ina mixture of three vol- 
umes carbonic acid to four volumes nitrogen, even at 2° 
Fah., carbonic acid cannot be liquefied under any pressure. 
In short the critical point (a term introduced into this branch 
of Science by Professor Andrews) of carbonic acid becomes 
lowered many degrees when that gas is mixed with a non- 
liquefiable gas, such as nitrogen. 

THE FLIGHT OF BIRDS. 


states that, when the bird desires to hover over a given spot, 
it moves by an expenditure of muscular force until it finds 
a regien where one layer of air is moving, say, from right to 
left and another from left to right. Then placing its body 
and most ofits right wing in the lower stratum, it tilts its 
body so that some of its left wing is in the upper layer. By 
altering its hight, by turning one wing in its socket, and 
probably also by turning some of the pen feathers on their 
axes, and altering ‘the inclination of its wings, the bird so 
governs the pressure on the two wings that the sum of the 
vertical revolved parts is equal to the bird’s weight, while the 
horizontal revolved parts are equal and opposite. 
A SELF REGISTERING APPARATUS FOR MEASURING THE 
CHEMICAL ACTION OF HEAT 
is described in a paper by Professor Roscoe. The tint pro- 
duced by the exposure of a certain prepared sensitive paper 
to the sun can be measured on a self-registering principle. 
By this means can be determined, with a great degree of ac- 
curacy, the relative amount of chemical action falling upon 
the earth’s surface from the sun and the variations which 
take place from hour to hour, day to day, and season to 
season in that action. 





Ether. 

Physicists recognize heat as a mode of motion, and that it 
comes under the cognizance of our perceptions by the vibra- 
tions of atomic matter or ether: of ether, that fluid material, 
perfectly elastic, incoercible, imponderable, which fills all 
the immensity of space and the depth of all bodies. It is in 


atoms perform their movements and describe their trajecto- 





It appears from « report of a committee charged with ex- 
mination of the above instruments, that, oy means ef the Sie- 


light, conveys and distributes their radiatfons through all 


Professor Guthrie, in relation to the hovering of birds, | identical wi 


go up again, and by remaining up keep the 
road closed against any engine or train whose approach has 
not been duly announced in advance,so as to be known at the 
first and second cabins in front of it, and kept closed, unless 
the entire block section between those two cabins is known 
to have been left clear by the last preceding engine or train 
having quitted it, and is sufficiently presumed not to have 
met with any other obstruction by shunting of carriages or 
wagons, or by accident, or in any other way. 








DECISIONS OF THE COURTS, 


United States Circuit Court---Eastern District of 
New York. 


PATENT STONE EREAKER.—ELI W. BLAKE 08, JOHN ROBERTSON ¢f al, 


[Decision rendered July 8, 1874.) 


| Benedict, Judge. 

The decision of this case must depend upon the determination of two 
questions. One is whether the patent issued to Eli W. Blake for an im- 
provement in a stone breaker, dated June 15, 1858, is void for waut of novel- 
ty. because of the prior favention described in letters patent i.eued to 
James Hamilton oa the 3d of Januarv, '854, tor imorovemeat in machinery 
for crushing and grinding quartz and other hard substances. Tbe other 
question is whether the machine decribed in the specification of letrers 
patent issued to Austin H. Smith, No. 120,784, dated November 7, 1871, for 
improvement in stone-crushing apparatus, is an infringement upon the 
Biake machine above mentioned. 

The first of these questions hus been heretofore determined in favor of 
the Blake patent by Judge pman, by Mr. Justice Nelson, by Judge Drum- 
mond,and by Judge Shepley,in other actions which have come before 
these judges;and as it does not appear that the Supreme Court has been 
called upon to reverse any of these decisions, it would seem a fair infer- 
ence that those decisions are acqui d in as correct by the parties to 
those actions. It is nevertheless true that these decisions do not bind 
tbis court, and the parties to this action have the right to a determination 
of the question py this court in this action. It {s, however, ipcumbent on 
the party asking is court to differ upon such a subject from the learned 
judges above mentioned, to point eut indisputable ground upon which such 
differences may be § e argument presented 'o me d upon the 
Hamilten machine, eS not without force, does not appear to me to 
aay | a diferent conclusion from that arrived at by the o 

ve determined the same question iu other cases. It may be that, with 
tre light derived from the operation of the Blake machine, the idea em- 
bodied in that invention can now be in some sort carved out of the Ham- 
ilton machine; nevertheless, I have been unable to come to the conclusion 
that the patent of Blake should be declared yold, as Lag t prineiple 

th the Hamilton machine; on the contrary, I incline to the 
opinion that the Hamilton machine was devised and constructed to epe- 
rate according to a method substantially different from that found in 
Blake's ao a Many & be a waste y, i J ty x — she 
rounds opin’ in presence e op! y other 
Jaages learned in this branch of the lew, 
e question is aes of infriagement. 
The difference bet the def ts’ machine and that puvepted 52 








this fluid that the stars describe their orbits; in this fluid | the profits 


ries. Thus the ether, the radiant messenger of heat and | py section 


‘ween 

Blake is that in the defendant’s machine a column of water is used as 
medium yo! motion from the revolving shaft to the mova- 
ble jaw. To this a safety valve is attached, and so weighted that, in the 
event of asubstance of unusual hardness dropping between the jaws. water 
pan through the valve, and breakage of the machine thus be 
avo 5 

By the introduction of water as an element of their combination, the de- 
fendants claim to have inventeda new combina'ion different from Blake's. 
They insist that, used with water as described by the defendant, the func- 
tion of the revolving shaft in their machine {s different from the function 
of the revolving shaft in the Blake ination, b , in the Blake ma- 
chine, the revolving shaft necessarily deprives and jimits the movements 
of the jaw, while in the defendants’ machine the revolving shaft simply 
imparts power without limi'fiug or defining the movements of the jaw 
The defendants’ bi therefore, they insist, preseuts the feature of 
irregularity of movement in the jaw, both in range and limit, accomplished 
by the use‘of hydraulic power. But this theory is not supp-rted by the facts. 
I do not discover any irregularity of movement in the jaw of the defena- 
ants’ machine produced by the use of a column of water instead of an iron 
rod. The revolving shaftin the defendants’ . by the aid of the 
plunger and the column of water, imparts a motion to the jaw which fs as 
ceriainly defined and limited by the action of the revolving shaft es it isin 
the Blake machine, and it is a movement not irregular but regular. Both 
machines present the same definite vibrating movement produced by sub- 
stentially the same combination. It is true the use of acolamn of water 
in place of a rod of iron may have some advantage, and that a safety valve 
attached may enable the machine to stop its motion in a certain contin- 
gency,and so avoid breaking; but ae oy! the movements ot the jaw is not 
giving to it an irregular mov: he ch ter of the movement im- 
parted to the jaw is the same in both machines. But the defendants say 
that water is hot mechanism, and that water, as used in defendants’ ma- 
chine, is not a mechanical equivalent for the fron rod in Biake’s macbine. 
[f this be so, then the defendant witho' 
tached would be a different machine from Blake’s. And yet. as tne de- 
ft ts seem to concede, a column of water closely confined without a 

ive, substituted in pee of an iron rod for the purpose of commu- 
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t. d it is none the less so when a safety vaive is attached, which 
will in a pi contingency release the water from its confinement and 
thereby stop the machine. Such a machine may be an improvement on the 
Blake machine, but ja ent is that it contains the idea which Blake 
concetved and se , and is an infringement upon his patent. 

The plaintiff is entitled to @ decree in bis favor and foran injunction. He 
cannot recover , for he has proved no licence fee. The profit real- 
ized on the machines ne sold does not fix the amount of here sued 
‘or, for those machines contained other patents than the one sued on, and 

may also, for anything that appears,embrace a man- 
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80 
facturer’s profit 
ermore, there {sno proof that the complainant stamped his ma- 
chines with oA yore “Patent,” or that he eave such notiee as is required 
e 1870. 


tent act of July 8, 





EF uate, for complainant,” aa 
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Recent American aud Foreign Latents. 


Impreved Hay and Cotten Press. 

Evilee T. Armstrong, Baker City, Oregon.—The case cover Is arranged to 
slide over the press head and under a pressure roller. The follower 's also the 
frout portion of a movable frame,which slides forward and backward in the 
case,and carries a windlass. The windlass moves the frame and the follower 
by winding ropes on it, the ropes being attached to the press head. It also 
turns the tying cord reel to wind the tying cordsand take up the slack caused 
by the moving of the follower and the reel toward the press head, the cords 
veing adjusted before the operation begins. The top of the press case is de- 
tacbably connected to the follower in a groove, so that it can be taken off 
readily after the bale is pressed, for tying the cords and detaching the bale. 
When the cover is removed and the bale tied, the hooks are detached and 
the head turned down to allow the bale to be discharged, by pushing for- 
ward in the same direction that the follower is moved to press the bale. 
The frame and the winc¢lass are then moved back, and the windlass turned 
backward to unwind the cords. The press, being arranged in this manner, 
is adapted for use as a portable machine, and is mounted on truck wheels. 


Impreved Weft Stop Mechanism ter Looms. 

Thomas [sherwood and Wiliiam Nuttall, Westerly, R. [., assignors to 
the National Fancy Woolen Loom-Stop Motion Company of same place.— 
This invention relates to looms having one or more wires to be presented 
to the weft and comb it against the weft fork or Jatch to insure the proper 
action when the weft is present, and so prevent the s*ipper from being 
thrown off. It consists of a new arrangement of devices for causing the 
tripping of the shipper lever when the weft is not present, by which an 
apparatus arranged in front of a cloth roll is dispensed with. 


improved Mode of Compressing Cotton. 

Jvuhn T. Burr, New Orleans, La.—This invention consists ia the combina- 
tion with the plain faced platen and follower, belonging to a cotton press, 
of a suitable device pivoted to the sides of the follower, and adapted to 
hold the bale bands. 


Improved Instrument for Measuring Distances. 

James B. Tnomas, Montgomery, Ohio.—Tnhis invention consists in a very 
simple and efficient instrument for measuring distances, the same being 
easily portable, and yet enabling the work to be performed with greater 
accuracy than usual aad with much less labor. 


Improved Pianoforte Sound Insulating Attachment. 
William R. Miller, Baltimore, Md.—This invention consists in novel 
means for connecting & musical instrument with its legs so that the trans 
mission ef sound to the floor snall be arrested and effectually prevented. 


Improved Bee Hive. 

Thomas Robinson and George W. Robinson, Lumberport, W. Va.—This 
invention consists in a sectional bee hive that entirely dispenses with the 
usua! honey frames, has a slatted Dase, slatted sections, and cover, provided 
with a ventilator and cap, so that the bees, through the slats and ventilator, 
have always a circulation of pure air, while the honey is readily taken 
without destroying the bees. 


Improved Rail Drilling Device. 
John S. Lane, Falls Village, Conn.—This invention consists in construct- 
ing the sliding bead of a drill clamp for railroads so that, by reversing its 
position, the clamp may be appited to either the head or flange of the rail. 


Improved Sash Fastener. 

Samuel W. Couch, Cold Spring, N. Y.—A lever paw! has a notch formed 
in its upper end, to take ho'd of the teeth of a bar let into the sash, and is 
held forward against eatd toothed bar by a spring attached to the window 
frame. The pawl is operated by a key which Is inserted through a notch 
ia the inner ride of the window casing. A bolt, placed in a case, is let into 
and secured to the top bar of the lower sash, and is made with a shoulder, 
against which rests the end of a coiled epring, the other end of which rests 
azainst the caee to hold the bolt out. The forward end of the bolt enters 
a hole to te stde bar of the uppersesh. The bolt is pushed forward by the 
lever paw), the uoper end of which rests against ite outer end. 


Improved Car Coupling. 

William Clendentng, Van Wert, Ohio.—When the ‘pin is raised ready for 
coupling, the same rests on « sliding top plate, and drops as soon as the 
ap roswching drawhead strikes a projecting arm, by whieh the plate is car- 
ried back and the entering link coupled. On raising the pin, the weight 
carries the top plate back into the forward poeition, ready for coupling 
again. 

Improved Feed Water Heater and Condenser. 

Erik G. Frykberg, G’}pin’s Point, Md.—This invention consists in sepa- 
rators and guilders for causing the contact of the opposing elements of heat 
aad cold as the substance to be heated or cooled passes along the separa- 
tors and guilders through the shell containing them. The shell is made in 
two parte, bolted together, one part having its end closed by a head belted 
on the head of the other. The separator consists of a series of pipes fixed 
to each other at the ends by doubling the arc of different sizes and shorter 
than the shell. The guiding part consists of a series of hollow cases, bolted 
to both ends of the shell, arranged in the spaces between the different parts 
of the separator. 





Improved Bottle Stopper. 

Edward Clark, Newark, N. J.—This invention consists of a stopper for 
still liquors, made of a ball of cast metal, having a wire spring parsing 
transversely through the upper portion, and a packing disk, of elastic ma- 
terial, witha hole in the middle, stretched over the lower portion, into an 
annular groove a little above the bottom. This is pressed down airtight 
into the nozzle by the spring being jointed at one end to a wire fastened to 
the neck of the bottle, and at the other end sprung under a hook of said 
wire. The wire has twisted projections on opposite sides of the neck, 
extending upward suitably for so connecting the spring. The ball is made 
of soft metal, and is cast on the spring. 

Improved Means for Propelling Canal Boats. 

Charles Howard, New York city.—A cable is placed on the bottom of the 

canal, near one side, extenditg the whole length of each level and firmly 
secured at each end. When the commerce is large, two such chains can be 
used, one at each side of the canal. These chains are kept in position 
around curves by spars shackled at the banks,and by other suitable means. 
The propelling wheel is placed on the side of the boat, near the bottom. 
The periphery is grooved to fit the chain cable, so that, when the wheel is 
turned while the chain is lying in its groove, the boat is propelled by the 
traction of the wheel on the chain. The wheel is alsu so constructed as to 
allow the boat to pass the spars ard guy chains without hindrance. A bind- 
ing wheel is used whenever great traction is needed. For steering, a regu- 
lator, to which the tug line is attached, is fastened on the side of the deck 
over the propelling wheel, so that the boat has perfect freedom to swing 
around on this center of power, and to be quite eastly governed by her 
helm. There ts also attached to said regalator a lever, by means of which 
the end to which the tug line is attached may be moved toright or left. This 
motion pulls the boat’s head around to right or left when desired. In order 
to apply (to the side of a boat that is so wide as to fill tha lock) s projecting 
wheel, the wheel !s made to slide in automatically flush with the side of the 
boat while going through the loeks, and to move back to its projecting post- 
tion without any attention of the crew. The shaft isin two pieces. The 
inner p!ece is hollow, and contains a spring which pushes the outer piece 
outward and allows it to be pressed in by a shifting lever. To render it self- 
acting, when struck or pressed from the outside, the driving wheel is 
placed in acase. The wheel is secured to the shaft, but the case is loose 
tnereon. On the periphery of this case is a cam entering a groove in the 
boat, thus keeping the case from tursing while the whee! is {n motion. 
Whenever the flange is pressed on its outer edge, by going into a lock or 
otherwise, the wedge-like form of the flange shoves back the case and 
wheel into the circular recess and flush with the outside of the boat. 


Improved Medical Compound. 

Shadrach Dixon, San Marcos, Tex.—This invention corsists of a compost- 
tion formed of alcohol, assafetida, tincture of camphor, laudanum. tincture 
of yellow jeesamine, ofl of sassafras, and soft water. It is said to bea 
ware for cholera, cholera morbus, and kindred complaints, such as 
diarrhes, fix, eta. 








Scientific Amevicu. 


Impreved Sewing Machine. 

Edwin D. Smith, New York city, assignor to Howe Machine Company, of 
Bridgeport, Conn.—This is @ gracuated scale, applied to the adjusting 
device by which the head is adjusted for setting the needles of diferent s‘zee 
in proper relation to the shuttle race. The mark on the adjusting device 
corresponds to the size of the needle in the bar requiring to be adjusted to 
the race, and is so placed that, when it stands at the index point, the needle 
will be in its required position relative to the shuttle race. 


Improved Sulky Plow. 

William Starling, La Prairie, Ill.—One whee) may be adjusted to keep the 
machine level while the other wheel ruos upon the surface of the ground, 
or in a furrow of a greater or less depth. The tongue may be readily altered 
as required, for the attachment of two or three horses. The plow may be 
adjusted to take more or less land, or to cut a wider or narrower furrow, 
as may be desired. The cutter may be adjusted to work deeper or shallower 
in the ground. A jointed lever enables the rider, with his foot, to hold or 
lock the forward end of the plow beam down or to raise it. 


Improved Manufacture of Whips. 

Dexter Avery and Charies C. Pratt, Westfield, Mass.—A tapered mold is 
used, consisting ot a tube of sheet metal somewhat larger than the com- 
plete body of the stock is to be, with overlapping edges not fastened 
together. The material of which the body of the stock is composed is 
placed Into said tube, and the latter is then pressed to compress the mate 
tial, which consists of the vegetable fibers built on the core, either in the 
form of loose fibers of jute, flax, or hemp, laid lengthwise, or a triangnlar 
plece of woven cloth rolled on and prepared with cement to stick the body 
together in a solid mass when dry. 


Improved Mitering Machine. 

Edwia Everett, Andover, N. Y.—A strip slides in grooves in the slide 
bars of the machine frame, and is moved to and fro by a screw and nut. 
To ite forward part is attached a square block placed diagonally. To the 
forward corners of the frame are attached triangular blocks, the inner 
edges of which are exactly parallel with the forward edges of the square 
block. Tothe upper side of the square block are attached two paralle! 
strips, parallel with, and equally distant from, the central line of the 
sliding strip. The strips thus form a deep groove directly above the central 
line of the device. The strips of lding are clamped, while being sawn, 
between the forward inclined edges of the square block and the inclined 
edges of the triangular blocks, by tightening the nut upon the screw, and, 
when sawn, the two inclined ends of the molding are brought together 
and clamped in the same way. They are thus held securely, while being 
nailed, rendering the use of a vise unnecessary for this purpose. 


Improved Churn. 


George Shoup, Williamstown, Mo.—This invention consists in inclined 
plates, made convex upon their outer edges, concave upon their inner 
edges, and provided with holes and channels, fastened to a cross bar 
attached to the lower part of a dasher shaft. Upright flanges are attached 
to the upper ends of these plates. In using the churn, the latter are carried 
around, the lower end forward, which causes the milk to pass up the plates 
to the flanges, by which it is projected against the cover and sides of the 
churn, and thrown into violent agita ion. A portion of the milk that falls 
back, and a part of that that is passing up the plates, pass through the holes 
in the said plate into the space behind them. The milk 1s also carried out- 
ward, 80 as to leave a clear space around the shaft down to the bottom of 
the churn, through which space, when raised by the plate, it passes back to 
the bottom of the said churn, to be again raised. 


Improved Lamp Trimmer. 

Daniel B. Altenderfer and Joseph C. Wright, Monocacy Furnace, Pa.— 
This is an extension wick tube, to be temporarily applied to the permanent 
tube of a lamp, to extend it above the cone. The tube has its edges split 
fora short distance down from the top, so that the sides can be pressed 
together. The wick is raised through the tube so as to project above the 
top about as much as it is required to be cut off. It is firmly compressed 
between the sides to hold it for trimmirg by another shorter tube, with 
converging inside walls, so adjusted that, when put on the top of the exten- 
sion tube and pressed down, it will spring the sides firmly on the wick,and 
thus hold it securely for trimming. 


Improved Construction of Hulls of Ships, etc. 

Carl G. EK. Hennig, Paterson, N. J.—This invention is based on the princi- 
ple that weight acting on an inclined plane promotes locomotion. The 
vessel is provided with a secfes of inclined projections below the water 
ine, placed in such a manner as to bring the same in @ position to receive 
the pressure of the waves,and thereby cause a forward motion, and so 
that these projections shall not add mach to head water resistance. 


Impreved Car Coupling. 

Bernard Almonte, Greut Barrington, Mass.—This invention isa ball, by 
means of which the link is supported at any desired hight, usually in a 
horizontal positin, but higher or lower, according to the hight of the op- 
posingcar. The bail is confined to the drawhead, and is adjusted to the 
desired hight by means of the ratchet blocks on the two sides of the draw- 
head, with which hooks engage. When the link is supported, the cars wil! 
couple automatically. Previous to coupling, the pin is drawn up and is4 
supported on a lip of the bumper. When the cars come together, the bum- 
per is pushed back by the link, which allows the pinto drop. At the same 
time the bail is pushed back on pins, which disengage the hooks from the 
ratchet block, and thus allow the ratchet blocks to drop to nearly a vertica} 
position. The bail, when disengaged from the ratchet blocks, is supportea 
by the pins until it is again raised for the adjustment of the link. 


Improved Stamp Case. 

Paul J. Lefebvre, Opelousas, La.—This i ofa ber of light 
frames, of the size of a sheet of postage stamps, hinged together at one 
side, and having cross bars crossing the interior space, at suitable inter- 
vals apart to hold a sheet of stamos between the frames. The object is to 
provide post office officials and others requiring to keep large quantities of 
stamps on hand with means of preserving them from damage by sticking 
together. 











Improved Thrashi Machi 

William Christie, Hackensack, N. J.—This is an improvement on the flat! 
thrasher for which letters patent No. 104,508 were granted to William 
Schnebley, June 21, 1870. To the framework of the machine is attached a 
floor or table, upon which the grain is laid to be thrashed, and which should 
have holes formed through it for the grain to escape through. To the frame, 
at such a distance above the floor as to give sufficient space for the passage 
of the unthrashed grain and the straw, are pivoted two rock shafts,to which 
are attached cranks to which power isapplied. Spring bars, the rear ends 
of which are attached to the floor near its rear edge,are so formed as to 
stand up a little from the floor. Flails, which are rigid bars, are so formed 
as to strike squarely upon the grain as it lies upon spring bars, and are ac. 
tuated to come down upon the straw with a whip blow. The grain msy be 
thrashed when thin as well as when thick, and the straw comes straight 
and whole from the machine, and may be readily bound into bundles. 


Improved Addressing Machine. 

John Blocher, Franklin Grove, Ill.—After a rocking galley is set with ad_ 
dresses, it is inked and rocked over a stiff strip of cardboard two inches 
wide and twenty-four inches long. This operation prints the addresses on 
the gage strip. This strip and galley are then numbered with a correspond- 
ing number, and always used in connection with each other. In mailing, 
the gage strip is slipped into grooves on the side of the mailing board, the 
papers to be addressed folded into quarters and placed on the board,and the 
top edge of each paper placed toa name on the gage strip. This leaves 
about half an inch of the top margin of each paper exposed. The galley 
corresponding in number with the gage strip used is then taken and rocked 
over an inking cushion, then placed on the papers and roeked forward over 
the papers, and the operation is finished. About six seeonds is all the time 
required to ink a galley and address each fifty papers. 


Impreved Carriage Curtain Eyelet. 

William H. Stickle, Miamisburg, O.—In this invention an apertured elas- 
tic disk is secured between annular meta! plates applied to opposite sides 
of the curtain. The annular metal plates are secured by staples which 
pierce the curtain so that by the elastic washers Moisture is perfectly ex- 
cluded. 














Electro-Maguetic Governor for Steam Drying Apparatus. 

Julien M. Bradford, Portland, M+ , assignor of one third his right to 
Zebulon K. Harmon, same placve.—Thie invention compriees an enzine for 
working a cut off valve anda throttle valve of steam beating apparatus, 


with aut tie app us for opening and closing the valves, also for re- 
versing and stopp'ng and starting the engine, controlled by electric cur- 
rents. The latter are closed and broken by the variations of the heat 
through the medium of thermometers in the heated room, the arrangement 
being adapted to ensure a uniform temperature of any required degree. 


Improved Rotary Engine. 

August Dietz, New York city.—This invention relates to {mproveme nts 
{n rotary engines with variable cut-off, and consists of a cylindrical casing 
with radial spring slides which are suitably packed and acted upon by the 
elliptic piston, rotating tightly therein by means of combined spring and 
steam-pecked strips. The piston is keyed to the hollow shaft through 
which the steam enters,aad provided with variable cut-off and distribu- 
tion valve at one side, and with an exhaust valve at the opposite side, both 
being closely pressed against the cylinder heads by spring and steam pack 
ing devices. The ports of this distribution valve conduct the steam through 
entrance ports of one cylinder head into the interior of the engine, where 
't causes the rotation of the piston in connection with the spring slides 
exhausting the steam simultaneously therewith by perforations of the 
piston at opposite sides from the parts acted upon, and is then conducted 
through the exhaust valve and ports of the opposite cylinder head to the 
exhaust pipe. 





Improved Car Mover. 

Nosh A. Lewis and Ell Overton, Utica, N. Y.—A lever and stad are 
hinged together at the fulcrum. When the implement is applied to the car 
the stud is inclined forward from the stem, while the long end of the 
lever is raised from the horizontal to any desired angle. A jaw projects 
from the under side of the lever, to which is affixedapoint. On the end 
of the lever ie a fixed point. When the implemvnt is applied for moving a 
car, the fixed point is forced into the wood and holds fast, while the pres- 
sure is on and the caris moving, at which time the other point attaches 

teelf and aseists in holding the mover and prevents it dropping when the 
operator is getting a new point of leverage with the stad. 


Improved Ash Sifter. 

Alfred A. Liscomb, Jersey City, N. J.—This invention constets in a eift 
{2s drum rotating ina box. The latter has a stationary wing plate con 
necting with the side tube of the drum, and an inclined wing plate pivoted 
near the circumference of the drum. This allows the passage and sifting 
of the ashes when the drum is turned in one direction, while producing 
upon reversing the direction of rotation, contact with the stationary wing 
plate. The unburnt sifted coal particles are then conveyed along the latter 
to the side tube, whence they issue to the outside by an inclined connect- 
ing perforation of the casing. 


Improved Furniture Spring. 

William T. Doremus, New York city.—This ts an tm proved spring for 
furniture and other uses, so constructed as to be elastic under a heavy or 
light weight. It will take the lighter springs out of pressure before they 
are compressed enough to injure their elasticity,and may be adjusted to 
regulate the elasticity,as may be required. There is a tubular rubber block 
the base of which reste upon a rigid disk, upon which, around the base of 
che rubber, is formed a tubular case. A nat in the latter is screwed up so 
as to regulate the compression of the rubber. The disk hasa tubular pro- 
jection to enter the rubber block, and it rests upon the upper ead of ano- 
ther tubular rubber block similarly entering the same. A rigid disk forms 
a ring seat for the said rubber tube, and in turn resis upon another rubber 
block. The lower end of the latter rests upon another rigid disk which 
serves the same purpose as the disks befere mentioned. A guide bolt may 
passup through the center of the spring, to connect the two objects be" 
tween which the epring is placed. 


Improved Combined Harvester and Thrasher. 

Alfred Collins and Arad Maynard, Janesville, lowa.—The concave of the 
thrasher is secured to the frame so as to be adjusted as required. The con- 
cave is provided with spikes, and its forward edge is grooved longitudl- 
nelly to receive a rod which is provided with flagers to raise bent or broken 
stalks, and bring their heads into proper position to be ope.ated upon. 
Phe thrashing cylinder consists of a series of radial wings, to the edges of 
which are attached teeth bent backward, to prevent thrashing the grain 
before it has come upon the concave. The wings of the wheel are made 
wide to cause them to act as the wings of a fan wheel for causing a blast 
for clearing the grain. The wheel fs partially covered with a hinged lid to 
enable the blast to be more readily controlled. The rear part of the wheel 
is enclosed by a box, the back board of which may be adjus'ed aiso for con- 
trolling the blast. The thrashed grain and the chaff pass from the concave 
to a screen which is jarred by a lever actuated by the drive wheel. 


Improved Pianeforte Attach 

M. Waldo Hanchett, Syracuse, N. Y.—Thnis isa mechavical attachment 
suited to all pianofortes, whereby it is designed to enables performer to 
sustain or permit the continuance of the sound of 4 stngle one, two, or 
more strings or unisons after a key or keys by which the vibrations were 
produced have returned to their place of rest. The attachment consists of 
a bar suspended near the ends of the dampers, so as to swing forward and 
from them, and having a series ofany desired number of tongues attached 
toit, These tongues project toward the dampers, and are placed the same 
distances apart as the latter, the bar being connected with a pedal, so tha t 
after the dampers bave been raised they may be caught by the tongues 
and held off the strings after the keys go back. This is effected by causing 
the bar to sewing forward by the pedal and swing the tongues under the 
dampers. When the bar is allowed to swing back, the tongues will with- 
draw, and leave the dampers unaffected by them. The tongues are also 
hinged to the bar so as to swing upward and aliow the dampers to rise aud 
fall under them without obstruction, while holding other dampers up. By 
this improvement, the sound produced from a single unison of the piaao- 
forte may be prolonged after the key bas returned to its normal position, 
and the key by which the sound is thus prolonged may be struck repeat- 
edly without interrupting the tone; thus rendering possible a smooth 
creacendo of the same tone similar to that produced by the swell of an 
organ. The sustaining of the sound of 8 single unison, we are assured 
by the inventor, interferes in no way with the use of the remaining tones 
of the instrament, which may be played with or without the damper pedal, 
producing the same effect as before. The ordinary damper pedal may he 
used in connection with the sustenuto pedal, producing the same effects as 
at present upon all the unisons of the instrament, except such as ere af- 
fected by the sostenuto pedal,which will continue independent of the dam 
per pedal. Sy the application of the sostenuio a\tacnment, the piano is 
claimed to approximate the advantages of the pedal brass of an organ 
and the pianist is enabled tosustain a fund tal tone, while both hands 
and the damper or harp pedal are still at liberty to produce melodies, 
changing harmonies, legato and staccato passages without the necessity , 
as at present, of mixing the various tones into unintell'gible discords. 
We hope to illustrate, by engravings, at some future time, this aovel inven- 


tion, 








Improved Process for Treating Copper Ores. 

Francis Zwick], Jersey City, N. J.—This invention is an improved pro- 
cess by which argentiferous, auriferous, or other copper ores may be treat 
ed either independently or ip auxiliary manner to other processes for the 
extraction of gold, silver, and coppertherefrom. It consists of a combi- 
nation of operations, namely, smelting of the oresin a reverberatory fur- 
nace to a mat, with admixtare of sulphate of soda, for the purpose of disin- 
tegration; oxidation of the disintegrated mat in « furnace stmilar tos 
common roast furnace, suitably adapted to prevent the heat from rising 
above the desired degree; repetition of this oxidation after the first is fin- 
ished, and the product of it has been soaked with water; dissolving the 
eulpbate of copper formed during said oxidation ina tank with water, and, 
after removal of the solution, dissolving the copper etill left in residue 
with s solution of sulphate of tron, this latter process to be repeated as 
lopg a8 any copper ts left tn the residue,and the copper in solution to De pre- 
cipttated with fron. The residue, containing peroxide of fron and al! the 
gold and silver, being much reduced tm balk, can be treated by any Known 
method for the extraction of the gold and silver, or used as flax for smelt- 
ing the ores, and te accumulate the button a» far os desired. 
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Models, and all kinds of new Machinery 
and Work, made to order in best manner, at lowest 
rates, H. B, Morris, Ithaca,N. Y. 

Best Philadelphia Oak Belting and Monitor 
Stitched. G. W. Arny, Manufacturer, 301 & 908 Cherry 
8t., Piiiadelphia, Pa. Send for new circular. 

Direct Steel Castings—Bolid and Hom 
neous. Cohesive Power four times greater than t 
Iron. An invaluable substitute for expensive forgings, 
or tron Castings requiring great Strength. For circular 
and price list, address McHaffee Steel Co., cor. Evelina 
and Levant Sts., Philadelphia, Pa. 

First Class Tools and Tool Chests. For 
descriptive circular, address J. T. Pratt & Co., 58 Fulton 
8t., New York. . ' 

Steel Lathe Dogs, 14 sizes, and 7 sizes o 
Stee! Clamps. The Beet and Cheapest. Send for Cireular 
& price list to Phila. Rydraulic Works, Evelina 8t.,Phila. 

Shafting, Pulleys, and Hangers at the low- 
est prices. D. Frisbie & Co., New Haven, Conan, 

Address Strange’s Cylinder Saw and Ma- 
chine Co., Taunton, ., for Price List of the Combt- 
nation Foot Lathe. 

The Patentee of the U. 8. Patent Auto- 
graphic Safety Inctstons for prevention of alteration of 
Checks, Drafts, Notes, Due Bille, &c., 1s destrous ofa 
party with Capital to [Introduce the same. Full prepa- 
rations already made for the Manufacture of the Instru- 
ments. Address £. J. Fischer, 513 N. 10th St., Phila., Pa. 

Manufacturers Glue, Salt, Extracts, &., in. 
yited to inspect Dutchess Rotary Evaporator, Fair Ame. 
rican Institute. 

To Manufacturers or Investors, wishing a 
small article in iron, can secure the sole right to one of 
reai merit for a smal) amount, cash (recently patented). 
Address James E. Reache, 605 East 14th St., New York. 

100,000 Standard Receipts, selected from the 
best Authorities. Any one receipt sent for 80 cts., two for 

Octs., five for $1. {2 Money refunded if receipts do not 
give satisfection. Address Burt & Co.,Watertown, N.Y. 

Walrus Leather, tanned, for polishing all 

kind of Meta!s. Greene, Tweed & Co., 18 Park Place,N.Y. 
Baxter Engine, three Horse Power, Wanted. 
Address G. F. Lewis, Cleveland, O., with price for cash. 

Cotton Compresses, Agents of, may be ben- 
efitted by sead!ng address to Key Box 107,Charleston,S.C. 

To Rent—Cheap Room with Power. Ad- 
dress Box 679, Birmingaam, Conn., D. 8. Brinsmade. 

Millstone Dressing Diamond Machines— 
Simple, effective, economical and durable, giving uni- 
vernal satisfaction. J. Dickinson, 64 Nassau St., N.Y. 

Babbitt Metals—For the best, send to Co- 
nard & Marray, Iron and Brass Founders, 30th & Chest- 
nut Ste., Philadelphia, Pa. 

For Durkee Saw Mills, address the Manu- 
facturers, T. B. Batley & Vail, Lockport, N. Y. 

Wanted, the Management and Manufacture 
in England of American Inventions that have been in- 
troduced in America and are patented in England. Ma- 
chinist and Engineering Tools preferred. Address Wm. 
Horsfail, 123 Atlantic Ave., Brooklyn. N. Y. 

Johnson’s Universal Lathe Chuck. Address 
Lambertville Iron Works, Lamoertville, N. J. 


The Whitmore Patent Engine—4 to 10 H.P. 
Cheapest, best, and safest. Send for Price List. Love- 


grove & Co., Philadelphia, Pa. 
The Lane Mtg Com y, Montpelier, Vt., 
will exhibit Circular Saw-Mill, Rotary Bed Surfacer, and 


Clapboard Pisner, at Fair of the Mass. Char. Mech. As- 
sociation, Boston, Sept. 16to Oct. 7. Sample machines 
may also be seen at W. L. Chase & Co.'s, % Liberty St., 
New York City. 

Tingue, House & Co., 69 Duane &t., N. Y. 
Manufacturers of Machine Blanketing,Felts,and Cloths» 
Endless or in piece, for Printers, Engravers, Polishers 
Piano Forte Makers, Paper Makers, Calico Printers, 
Punching or Washer Cloth, Filter and Strainer Cloths 
for al] kinds of liquids. Sample sent on application. 
Double-Acting Bucket Plunger Steam Pumps, 
Manuf'’d by Valley Machine Co., Easthampton, Mass. 
N. Y. Store, 45 Cortlandt 8t.; Phila. Store, 132 N. 3rd St. 

Hydraulic Presses and Jacks, new and se 
cond hand Lathes and Machinery for Polishing and Buf- 
fing Mevals. £. Lyon, 420 Grand Street, New York. 

Deane's Patent Steam Pump—for all pur- 
poees--Strictly first class and reliable. Send forcircular. 
W. L. Chase & Co., % & 97 Liberty 8t.. New York. 

Inventors can get small plates of sheet steel 
very cheap, at the saw factory, 108 Hester St., New York. 

The “Scientific American” Office, New York, 
is fitted with the Miniature Electric Telegraph. By 
touching little buttons on the desgs of the managers, 
signals are vent to persons in the various depsrtments 
of the establishment. Cheap and effective. Splendid 
for shops, offices, dwellings. Works for any distance. 
Price $5. F.C. Beach & Co., 268 Broadway, New York, 
Makers. Send for free tllustrated Catalogue. 

The improved Hoodley Cut-off Engine—The 
Cheapest, t, and Most Economical steam-power in 
the United St«tes. Send for circular. W. L. Chase & 
Co., 9% & 97 Liberty 8t., New York. 

Telegraph Inst’s. M. A. Buell,Cleveland,O., 


Soap Stone Packing, in large or small quan- 
tities. Greene, Tweed & Co., 18 Park Place, New Yorg. 

Compound Propeller Pumps,for Mines,Quar- 
ries, Canale, and ieleine cto oy Circulars on ap- 
plication to Hydrostatic and Hydraulic Company, 913 
Ridge Avenue, Philadelphia, Ps. 

For Solid W ht-iron Beams, etc., see ad- 
vertisement. Address Union Iron Mills, Pittsburg, Pa., 
for lithograph, etc. 

Portable Engines, new and rebuilt 2d hand, 
aespeciaity. Engiaes, Boilers, Pumps, and Machinist's 
Tools. 1I.H. Shearman, 4 Cortlandt &t.. New York. 

For Sale—Two Steam Saw Mills and three 
Farms, by ©. Bridgman, 8t. Cloud, Minn. 








Spinning of s Superior Quality— 
whiliasvilie Spi: king Co., Whitinsville, aes. 
Send for sample and price list. 


The Pickering Governor, Portland, Conn. 

Mechanical Expert in Patent Cases. T. D. 
Stetson, 23 Marray 8t., New York, 

Gas and Water Pipe, Wrought Iron. Send 
for price list to Batley, Nl & Co., Pittsburgh, Ps. 


F Blast), Portable and Station- 
ary. yan! Portable Rove Co., Philadelphia, Pa, 


Brown’s Geaigend & Contractor’s Ap. 
paratus for conveying materials by 
cable, W. D. Andrews & Bro., 414 Water 8t., New York. 

Saws made & repaired at 108 Hester St., N. Y‘ 

Winans’ Boiler Powder (11 


Automatic Wire R. BR. conveys Coal 
Ore, &c., without Trestle Work. No. 34 Dey street, N.¥ 
A F. Havens Lights Towns, Factories, Ho- 
tels, and Dwellings with Gas. 34 Dey street, New York. 
Temples & Oilcans. Draper, Hopedale, Mass, 
Buy Boult’s Pan , Moulding, and Dove- 
calling Mashane. temp Lene and sample of work, 
B. C. Mach’y Co., Battle Creek, Mich.. Box 2%. 

Rue’s “ Little Giant” In Cheapest 
and Best Boller Feeder in Py . L, Chase & 
Co., 98, %, 97 Liberty Street, New York. 

For Surface Planers, small size, and for 
Box Corner Grooving Machines, send to A. Davis, Low- 
ell, Mass. 

For Solid Emery Wheels and Machinery, 
send to the Union Stone Co., Boston, Mass., for eircular, 

Lathes, Planers, Drills, Milling and Index 
Machines. Geo. 8. Lincoln & Co., Hartford, Conn. 

For best Presses, Dies and Fruit Can Tools, 
Blise & Williams, cor.of Plymouth & Jay,Brooklyn,N.Y. 

Price only three dollars—The Tom Thumb 
Electric Telegraph. A compact working Telegraph ap- 
paratus, for sending messages, making magnets, the 
electric light, giving alarms, and various other purposes. 
Can be put in operation by any lad. Includes battery, 
key and wires. Neatly packed and sent to all parts of 
the worid on receipt of price. F. C. Beach & Co, , 268 
Broadway, New York. 

Blake’s Belt Studs are the Chea and 
most reliable fasteniog for Rubber or Leatner Belts. 
Greene, Tweed and Co., 18 Park Place, New York. 
Engines 2to8H.P. N.Twiss, New Haven, Ct. 
All Fruit-can Tools,k erracute,Bridgeton,N.J* 

Peck’s Patent Drop Press. For circulars, 
address Milo, Peck & Co., New Haven, Conn 
Small Tools and Gear Wheels for Models. 
List free. Goodnow & Wightman,23 Cornhill, Boston,Ms. 
The French Files of Limet & Co. are pro- 
nounced superior to all other brands by all who use 
them. Decided excellence and moderate cost have made 
these goods popular. Homer Foot & Co., Sole Agents 
for America, Platt Street, New York. 











p. 225, vol. 23.—J. L. H. will find directions for polishing 
black walnut on p. 315, vol. 90.—J. A. F. will find direc- 
tions for cleansing cotion waste in No. 7, p. 202, vol.31. 
—E. F. C. will find full particulers of induction coils on 
PP. 215, 218, 363, 378, 379, vol. 30.—D. C. R. will find in- 
structions for destreying trunks of trees in answer No. 

72, of this issue.—S. W.C. does not send sufficient data 
as to the cut-off of his engine.—J. C. D. can make a 
phesphorescent lamp by following the instructions on 
p. 203, vol. 81.—B. F. G. should consult an engineer who 
can inspect the engine which he desires to alter.—J. M. 
will find a recipe for dissolving rubber on p. 363, vol. 30. 
—E. B. 8. will find directions for making malleable cast- 
ings on p. 188, vol, 29.—W. T. H. will find directions for 
repairing rubber garments on p. 208, vol. 30, aud for 
gilding picture frames on p. 9, vol. 90. Bookbinders 
use glue, sometimes tempered with a little molasses.— 
H. R. R.’s query as to the proportions of all the parts of 
a steam engine is toocomprehensive to be answered in 
these columns. Working drawings of engines and boil- 
ers can be purchased.—A. will find information as to 
the use of the squarein any work on stair building.— 
J. D. H. can polish his wooden handles by following the 
method described on p. 315, vol. 30.—A.P. W.’s difficulty 
can only be settled by experiment. The device he speaks 
of is patented.—W. A.sLould apply to the publishers 
who advertise in our columns, for catalogues.—C. W. 
will find directions for marbling in Spon’s“ Workshop 
Receipts.” M.J.H. will find that bronzing is described 
in the same work.—An anonymous correspondent car 
produce a black finish on brass by following the meth- 
ods described on p. 266, vol. 30.—W. M. B. will find di- 
rections for msking pickles on p. 181, vol. 27.—P.C. H. 
can prevent paint from blistering by following the di 

rections on p. 123, vol. 81. 


(1) W. T. W. says: The water for use in 
my engine has failedto supply the boiler. There is a 
branch 800 yards off, which is 50 feet below the boiler. 
How can I get the water to the boiler more economic- 
ally than by hauling it? A. You must use a pump, 
which might, perhaps, be worked bya windmill. You 
can obtain the tools you speak of at a ship chancler’s 
store. 


(2) J. H. E. says: I want to run a wire 



























Avuericat. 

perature would cause moisture to condense upon the 
Dalloon and the balloon to fall, until it reached a point 
where it would begin to re-ascend? Please inform me, 
which, if any, of these results, would follow, and which’ 
if any, of them is usual with the ordinary balloons, 
which are of unequal texture. A.If the gas in the 
balloon does not become heated, the tendency to burst 
by expansion will not be great. The balloon will rise 
until the external air becomes too light to carryit up 
further. If the gas is cooled, the balloon will sink 
again. Meanwhile, some of the gas will constantly be 
escaping, so that aftera time the balloon will fall to 
the ground. 

H. W.8. says: As to the speed of the 
mh a large and o eaell saw, both being firmly fas- 
tened to the same shaft, I claim that the teeth of the 
large one go very much faster than those on the smal! 
saw, because they move 1n a larger circle and both saws 
must make & revolution in the same time. I believe 
this is a fair statement of the case, and I have but one 
comment to make: To deny this principle is to deny 
theprinciple of multiplying speed by large and small 
pulleys. D. E, W.’s version is this: if I have a saw ar- 
bor that turns 400 times in a minute, and I put on a saw 
that is 24inches on one end of it, and a saw that is 12 
inches on the other end, will the teeth in the 2% inch 
saw go any quicker than the teeth in the 12 inch saw? 
A. H. W.8.isright. A matter of this kind is easily set- 
tled by experiment. Secure a pencil to a tooth of each 
saw. Hold two boards so that one will bear against the 
pencil, and revolve the saw arbor once. Then measure 
the path described by each tooth, as traced on the 
boards, multiply each distance fby 400,and the result 
will be the velocities of the teeth of the two saws. 

When a wagon wheel rolls on the ground the top goes 
faster than the bottom, and the reason why is that the 
ground is the fulcrum, not of the wheel but of the 
wheel’smotion. Isthisso? A. Yes. 


(6) C. F. says: Iam somewhat at a loss to 
reconcile twe statements, which appear on your p. 138, 
current volume, in answer to B.'s question concerning 
the asymptote. You say: “‘ The straight line is contin- 
ually dividing the distance between itself and the curve 
80 that, between two successive equal lengths of the 
straight line, the distance between the curve and the 
straight line is only a fraction as great as it was before: 
but as there will always be some distance to divide, the 
two lines will never meet.” And on p, 133, in an article 
on “Specific Heat :” “ Experience teaches that every 
known substance is divisible, but it seems reasonable 
to suppose that, if the division be carried far enough, 
the ultimate particles will at last be reached, which 
cannot be subdivided without losing their properties as 
parts of the given substance.” Now, as substance and 
distance are terms which denote actual and concrete 
quantities, I fail to comprehend why in the one case we 
may reach an ultimate division, and in the other we 
must failso todo. A. There is no contradietion in the 
two statements. It is not difficuit to conceive of the 
infinite subdivision of a quantity. The researches of 
chemists, however, lead them to believe that,in making 
this division in practice, particle or molecule will at 
last be reached which, if again divided, will cause the 
substance to be resolved into its constituent elements. 
Tnus,if the ultimate particle of water were reached, 
the drop, when again divided, would be resolved into 
hydrogen and oxygen, and the last division would give 
products which did not possess the properties of water. 


7) C.F. T. says: A saw file or three cor- 
nered file is sometimes called three square. I say that 
nothing with only three corners can besquare. A. You 
are right. 

What preparation is there that Ican put on an opera 
glass to make it stronger and clearer? A.Good lenses. 

How can I prevent ants from getting into cellars,etc.? 
A. By stopping up all cracks. 

(8) F. A. McG. asks: What is the cause of 

a mili burr getting out of atrue face? It wasin true 
face and in true balance when last put down. What is 
the cause of a burr getting in wind? A. A mill burr 
will get out of true from various causes, the most com 
mon being that the hub is not a close fit to the shaft, or 
that the key does not bed properly, in which case driv. 
ing up the key will throw the stone out of true. It 
will also wear out of true if there are unusually soft 
places in the stone. If the burris properly fastened to 
the shaft and still gets out of wind, the cause probably 
arises from a defect in the bearings. 


(9) J. H. says: In reply to 8. F. you say 
that one of the earliest fying machines had four sheet 
copper balloons attached to the corners, 1. Was the 
air pumped out of them, or were they inflated with gas 
in the usual way? A. We believe that they were filled 
with hydrogen. 2. Which would produce the greatest 
degree of rarity, pamping out the air or inflation with 
gas? A. The former method, 8. Would it be possible 
to construct a balloon of any consid@rable size of thin 
sheet metal (vorrugated or otherwise) that would not 

Ml when the air wasexhausted? A. [t would be 





along the rails of a railroad, and make a etion be- 
tween this wire and each rail. I propose to drill a hole 
in the fiange of each rail and make the connection be- 
tween wire and rail by fastening the wire to a brass 
plug and driving this plug through the hole drilled in 
the rail. Would the rail, where it is in contact with the 
plug, always keep bright,so as to make a good electric 
connection? If not,do you know of any metal that 
would answer better forthis plug? A. You can easily 
make an airtight joint between the plug and the rail by 
brazing this connection. 


(3) 8. E. J. asks: Is it a common practice 
for machinists to put bits of tin, small pieces of iron, 
ete., under their turning tools when the tool post is not 
adjustable, or only pertiallyso? A. It isa common 
practice, generally approved by good workmen. 

Isit common for foremen and other superintendents 
of machine shops to determine first what kind of a tool 
a man shall use on # lathe or planer, provided it per- 
forms the work it was intended to do in a good and 
proper manner? A. Itis not ususl for a superintend- 
entto give such orders when the men use tools that do 
good work. The right of the matter seems to be as fol- 
lows: If the men are engaged on piecework, they can 
use such tools as they think proper, provided that their 
jobs are properly finished. If, on the other hand, the 
men are paid by the time they make, the superintend- 
ent can direct the manner in which work is to be per- 
formed, and the tools to be used. The propriety of ex- 
ercising this arbitrary right over skilled workmen is, 
however, very doubtful. ; 

4) F. H. W. says: Suppose a red rub 
% Ey. as we eo chilaree playing with, to eee 
equal texture and elasticity throughout; and the bal- 
loon to be inflated with the gas commonly used for bal- 





Wall St., N.Y.), 19 years practical use proves—No injury, 
no fouming, and positive preventior of scale 


burst? Or would the balloon rise until the low tem - 





too heavy toascend. 


(10) W. C. asks: Can an ice boat go 
than the wind that drives it? A. Yes. 
tions heretofore published by us. 

(11) J.W. P.—There are several feed water 
heaters in the market that are said to remedy trouble 
from sedimentary deposits. 

(12) T. G. asks: What are the principles 
involved in an injector on a steam boiler, and how does 
it evercome the pressure in the boiler? A. The steam 
enters the injectorat a high velocity, and, being con- 
densed on mingling with the water, imparts its momen- 
tum to the latter, so that it is forced into the boiler. 


(18) W. C. A.asks: If a machine at 50 rev- 
olutions per minute requires 50 horse power,what power 
is required to run it 100 revolutions? A. It is impossi- 
ble to answera question expressed in such genera) 
terms; andin most casesthe answer would have to be 
determined by experiment. 


(14) L. H. P. asks: How can zinc be pre- 
cipitated from its solution, or what is the simplest way 
of obtaining zinc four? I know that evaporation is 
one way, but that takes too long. A. Metallic zinc has 
never been thrown down from its solution, because of 
its highly electro-positive character, for which property 
it heads the list. Its value as the positive element in 
galvanic batteries is due to this property. 


(15) D. H.P. Jr. asks: What is the weight 
of castiron? A. Oneeubic ineh of cast iron weighs at 
0° Fah. about 1767 2 grains. 

How are magnets made? A. You do not state what 
kind of magnet is required. A simple way of magnet- 
izing e bar consists in placing the bar on its side and 
bringing down, on one of its extremities, either of the 
ends of a bar magnet. If the north end be brought 
down on the steel bar, it mast be drawn slowly along 
towards the extremity of the bar which it is intended 
shall possess south magnetic force ; this operation must 
be repeated three or four times in the same direction. 


faster 
See explana- 
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16) N. J. R. says: I propose making an 
eldine net wood cov with 
tin foil for a prime conductor, and a ball covered with 
same for the negative conductor, insulating the same 
by the use of common bottles. 1. How can I bore holes 
through the bottoms of bottles so as to use bolts for 
fastening them to the stand? A. Wet an ordinary drill 
with petroleum or benzine; tarpentine will answer, but 
not so well ; it willthen bore common glass nearly as 
rapidly assteel. The sand blast is now used for this 
purpose. 2.What can I use to stick the tin foll to the cyl- 
inder and ball, which are made of wood? I intend driy- 
ing plugs into the neeks of the bottles by which to fast- 
en on the conductors and journals for glass wheel ; 
what kind of glue can be made to fasten these wooden 
plugs to the glass bottles so that they will hold? A 
Try ordinary glue, 3. Can you tell me how to make a 
Leyden jar? Howisthe baked wood, used as a lid, ob- 
tained? A. The ordinary form of the Leyden jar con- 
sists of a bottle of thin glass, with a wide neck. A 
coating of tin tollis pasted upon both the inner and 
outer surfaces, to within 3 or 4inchesof the neck. A 
wire surmounted by a brass knob, and supported by a 
smooth plugof dry wood, serves to convey the charge 
to the inner coating, with which it isin contact. Any 
ordinary light wood will answer ; but it must be perfect 
17 ary. 

(17) A. V. K.—The London Underground 
Rallway tunnels are about 26 feet wide and 18 feet high. 
They run under the streets in all directions. Total 
length,13 miles. The cars are operated by the heaviest 
classof steam locomotives. We have not the back 
numbers, 


(18) J. W. D. E. asks: What is the cause 
of heat in a compressed atmosphere? Is it not owing 
to the heat contained in several atmospheres being con- 
densed into the space of one, together with the heat 
generated by the piston of the air pump? A. It is due 
to the work of compression. 2. Is the amount of heat 
present in any given number of compressed atmospheres 
the same at allseasons? A. The temperature of com- 
pression varies with the initial temperature of the air. 
8. How many compressed atmospheres would be re- 
quired to boil water? A. Air at 60° Fah., compressed 
to 21 lbs. above atmospheric pressure without loss of 
heat, has a temperature of about 215°. 


(19) B.C. & C. ask: What is there that con 
be put on polished iron that will not change the color, 
will dry quickly,and not be too expensive, to prevent 
rust? A. Usea transparent shellac varnish. 


(20) A.M. C.—You cannot gain power by 
the use of a machine: but you may gain force or press- 
ure at the expenditure of dist passed through by 
the force in a given time. [f we understand your sketch 
rightly, you should have the same pressure at the rack 
as you apply to the lever, less the friction of the parts. 


(21) M. & F. ask: What is the fastest time 
ever attained by any steamer in the United States? Has 
2% miles per hour been made? A. We have seen it 
stated that the speed mentioned has been attained by 
steamers on the Hudson River. 


(22) H. M. L. asks: I have a boiler, 26 feet 
long by 40 inches diameter, with two 12inch flues. I 
take steam from a drum 18 inches from back end, and it 
is very wet and the power poor. What should I gain if 
I take steam from frontend? The feed water goes in 
at Dack end. A. We could not answer this question 
without knowing further particulars. Possibly the 
steam drum isnotlargeenough. We advise you to con- 
sultan engineer. 


(23) A. B.C, asks: 1. Is not water raised in 
a siphon by means of atmospheric pressure? A. Yes. 
2. Can water be raised in a siphon above 34 feet? A. 
No. 


(24) J.E. P. says: Ihave a barn 100 feet 
long and about 40 feet high. In the rear, within 100 feet, 
risesa hill, the top of which is half the hight of the 
building. Can I protect the bulldiag from lightning by 
erecting @n upright pole (on tne top of the hill, higher 
than the building) and attaching thereto a lightning rod, 
having the rod terminate well in the ground at the base, 
in cennection with atun or two of iron buried beneath 
the surface,and thereby draw the effect rather from than 
to the building? A.The you propose would not 
be likely to give you protection. The safer way will be 
to place conductors on the building, and connect them 
w:th the deposite of tron. 


(25) J. McI. asks: What is the proper way 
of replacing a level glass on an old stock, so that it 
shall be correct? A. Place the new glass in adjustment 
as nearly as possible by the eye, put the level on a plane 
surface, and bring the bubble to the center of the tube, 
by raising or lowering one end of the surface. Then 
turn the level end for end, andif the bubble runs away 
from the center, bring it halfway back by moving the 
glass and the other half by rawing or lowering one end 
of the surface. Continue this operation, turning the 
levelend for end and adjusting, until the bubble will 
remain in the center of the tube. 


(26) T. & D. ask: Please tell us the neces- 
sary thickness for boilers of 30 inches diameter, of 
steel and of best iron, drilled and double riveted, to 
stand with safety 600 lbs. hydraulic pressure. A. The 
thickness of plate should be about \ of an inch, to 
have the boiler just strong enough to withstand the 
pressure. Using factor of safety of 4, the thickness 
should be 1 inch, of 6,1 inches, and so on. 

Can you give me any account of the tris] of steam 
bollers at Pittsburgh last year? A. See p. 97, vol. 30. 


(27) H. W. J. asks: What is a lathe dog? 
A. A clamp, to make the work turn with the face 
plate. 

What book shows how to usea lathe? A.‘ TheLathe 
and its Uses.” 

What kind of wood is used in making models for 
small castings? A. Mahogany is the best. 

Would a small kitchen boiler, about 3 feet high, an- 
swer the purpose of boiler for a small engine with a 
cylinder 4 inches diameter by 6 inches stroke? A. It 
would not be large enough. 

What are studentsin the German colleges examined 
in, for admittance and graduation in chemistry? A. You 
should write for catalogues. 


(28) E. B. Jr. asks: Can the degree of *‘Mas- 
ter Mechanic” or“ Mechanical Engineer ” be acquired 
at any school or university, or is it necessary to have 
practical experience in the workshop, or both? A. 
There are several technical schools in the United States 
that confer the degree of “ Mechanical Engineer” up- 
on their graduates. 

(29) T. F. says: A friend of mine recently 
contended that is a gun in the United States 
which weighs 100 tuns, manufactured at the Fort Pitt 
works, Pittsburgh; while I contend that the 81 tun gun 
now in course of construction at Woolwich will be .the 
largest in the world. We agree to abide by your de- 
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cision. A. We think that T. F. is right. 
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(30) W. M. B. asks: How can I make sand 
paper and emery paper? A. The usual method is to 
coat the surface of the paper with glue, upon which the 
grade of sand or emery required is tmmediately sifted. 

I have a supply of gutta percha buttons, too thin for 
my use, By boiling themin water they thicken #l'ttle, 
but very little. Will some one tell me how I can melt 
Ser4 of them ina solid mass, so they will remain sound 
and hard when cold, and ready to receive a high polish, 
as they arenow? A. Your best method would be that 
of softening them by means of heat, and while in this 
s tate molding them to the required form. 

Is there any process of makiug peach brandy? A.The 
peaches are mashed with pesties in a trough, the juice 
Pp d out, collected, fermented, and distilled. The 
pomace stil! contains considerable juice ; it is therefore 
covered with water,and, after fermentation, distilled. 


(31) W.G. M. asks: What degree of heat 
8 required to decompose water or steam? A. We be- 
lieve that this has never been determined. 

What degree of heat is caused by burning hydrogen? 
A. This depends wholly upon the supply of oxygen, 
also upon the tof gas b dina given time. 

A lecturer heated a spoon; and while it remained at 8 
high temperature, the water dropped upon it floated on 
a coat of steam ; but upon being allowed to cool a lit- 
tle, the globules exploded with considerable noise. He 
also sald it was a noted fact that in England boilers far 
more frequently burst on Monday, after having been 
idle on Sunday, than at any othertime. I don’t under- 
stand the explosion. A. What you speak of wasan 
illustration of what is known as the spheroidal State. 
Not only does the water not boil, but its evaporation is 
only about one fifth as rapid as if it did boil. As the 
spoon cools, a point is reached at which it is not hot 
enough to keep the water in the spheroidal state ; it is 
accoratngly moistened by the fiquid. When this nap- 
pens the water, before quiet, barsts intosteam with al- 
most explosive violence. Many steam boiler explo- 
sions have been attributed to this cause. 


32) W. B. B. asks: Howcan I make 

and concentrated potash orlye unite, $0 as to make 
soap? Boiling them together will not do it. It always 
leaves 80 much grease in the soap as to make it unfit 
for use. A. Hard soaps are made by boiling olls or fats 
with a lye of caustic soda. In soft soaps, the lye 1a pot- 
ash. Resin is usedin yellow soaps, as it saves fat. Sill- 
cate of soda is now frequently used instead ; it gives a 
white soap which has no offensive smell, and has not 
the stickiness of resin soap. Castile soap is made from 
olive oli, and is mottled by iron. We wouldrecommend 
using a larger percentage of lye. 


(33) G. L. H. asks: Can water be dissocia- 
ted into hydrogen and oxygen at the rate of 100,000 cu- 
bic feet of hydrogen per minute? Will galvanic bat- 
teries do the work? A. It can be done by gslvaniccur- 
rent, but the cost will prevent its being readily accom- 
plished. We would recommend you to read some good 
elementary work on chemistry and chemical physics. 


(34) G. R. P. asks: Howis potassic sulpho- 
cyanate formed? A. If a mixture of dried prussiate of 
potasse is fused with sulphur and carbonate of potassa 
in a covered crucible,and the heat gradually raised to 
redness, until the mixture is in quiet fusion, there is ob- 
tained a mixture of sulpho-cyanate of potash and sul- 
phuret of iron. The salt is disselved out by boiling 
water, and crystalizes on cooling. The best propor- 
tions are 46 parts dried prussiate, 17 dry carbonate of 
potash, and 82 sulphur, 

How can I preserve eggs from October to March? A. 
Various experiments have been made in France on the 
best method of preserving eggs,a subject of much impor, 
tance there. Among the different processes,the best,and 
at the same time one of the simplest, was found to consist 
in rubbing vegetable oil (linseed especially)on the egg, 
thus preventing any alteration for a sufficient time,and 
proving much more satisfactory than any other plan 
hitherto recommended. 

Can you give me a recipe for making a good quality 
of sewing machine ofl? A. We think pure olive oil 
would answer your purpose best. 


(35) J. W. P. asks: How should I make ap- 
plication for, and how far advanced ought I to be in 
mathematics to hold, a position as engineer in the navy? 
A. We think that these entering the engineer corps of 
the navy are oblige tocommence as cadet engineers at 
the Naval Academy. Youcan obtain full information 
by addressing the Chief of thejBureau of Steam Engi- 
neering at Wasbington. 


(36) N. B. G. says: As so many of your 
readers are endeavoring to navigate the eir, would it 
not be well to spend a little time in perfecting the first 
model of anatr ship, the hot air balloon of Mongolfier 
and De Rosier? It seems, being open at the bottom, to 
provide for a slow descent; and the heating apparatus 
provides for ing and d ding without the dis- 
charge of ballast. With the fnel used by the first ex- 
perimenters, there was of course great danger; but 
with condensed fuel (petroleum, or some of the carbon 
oils, for instance) could not gas be made and used 
cheaply forheating purposes, and the apparatus be sup- 
ported long enough for extended voyages? A. The 
plan is deserving of consideration, and we are glad to 
receive yourletter. Perhaps our readers can suggest 
some further steps toward a practical result. 


(37) E. A. D.—Venus’ mean distance from 
the sun — 69,000,000 miles, and that of Jupiter —196,000,- 
000 miles. The two planetsare th ‘e more than 427,- 
000,000 miles apart. 


(38) R. asks: 1, Is there any back pressure 
in the high pressure cylinder of a compound engine? 
A. The back pressure in thé high pressure cylinder is 
generally a little more than the initial pressure in the 
low pressure cylinder. 2.What is the receiver, between 
the high and low pressure cylinders? A. It is the reser- 
voir into which the high pressure cylinder exhausts. 3. 
Where can I get any information about compound en_ 
gines? A. Consult modern works on the steam engine, 
and scientific periodicals. 


(39) A. H. W. G. asks: What is the best 
Wood to use in the construction of wheels for a wooden 
clock? A. Wethink that boxwood or dogwood will 
answer. 

What is the meaning of the word “ balloon framing,” 
and what is the difference between it and common fram- 
ing? A. A balloon frame is made of light studs, nailed 
penn of being framed in the old way,with mortise and 

on. 

Ona wire tramway, 2% miles{in length with large 
curves, what would be the least grade at which loaded 
cars descending on one side would raise empty ones on 
the other? A. You do not send the weights to be 
hauled aad the weights available for hauling them; and 
the term “ large curve” is very indefinite. Hence it is 
impossible for us to answer this question. 

(40) J. J. H. asks: What will harden Bab- 
bitt metal? A. The addition of more antimony. 
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41) B. B. B, B, asks. 1. What sized engine 
and boiler will propel a vessel of the following dimen- 
sions at 14 knots per hour: Hull 26 feet long and 6 feet 
wide, with 90 inches draft, and propeller 28 inches in di- 
ameter and $ feet pitch? Would an engine with a cylinder 
834 inches in diameter,5 inches stroke, 100 Ibs. per square 
inch pressure,botler 86 inches diameter and 46 high, with a 
heating surface of 90 square feet do for this boat ?Would 
said vessel be obliged.to be licensed and have a licensed 
engineer and pilot? A. The engine you describe would 
not be large enough ; indeed, it is doubtful whether the 
boat could carry the machinery;for such aspeed. Every 
vessel propelled by steam must carry a licensed engineer 
and pilot. 


(42) I. G. asks if small steamers for the 
Owners’ use only are required by law to carry licensed 
engineers and pilots (citing that we answered the ques- 
tion some time since to the effect that if the boat is used 
by the owner alone it is not necessary to employ 4 li- 
censed engineer. But if passengers are carried or the 
boat is let to other parties, the case comes under the 
United States law). “I showed your decision to the 
government inspector, but he says that the SCIENTIFIC 
AMERICAN, which I consider such good authority, is 
mistaken. A. Our answer was based upon the practical 
working of the law in this district, at the time the ques- 
tion was asked. The laws are very precise in requiring 
all steamers to carry licensed engineers and pilots, and 
to be subject to government inspection, under heavy 
penalties for a violation. The Secretary of the Treas 
ury, however, has power to remit all fines. 


(48) T.T. G. asks: 1. Iam building an en- 
gine of 1} inches bore by 8 inches stroke, and would 
like to get a safe boiler for it; what kind wonld be best ? 
A. A plata cylinder boiler will answer very well. 2. 
Would copper do for a boiler, or would galvanized fron 
be cheaper and as good? A. The iron would be cheap- 
er, but not so durabie. 3. You say in a previous issue 
that the burning of small boilers depends greatly upon 
the setting. How should it be done to maketi last? 
A. It might be placed with the fire underneath, anda 
casing around it. 4. In testing a boiler by filling it with 
water and then heatlog it, how would it act if the preees- 
ure were raised higher than the boiler could stand? A. 
There would be arapture of the weakest part of the 
botler. 5. Can a boiler that leaks slightly not be tested 
that way? A. Not very conveniently. 6. How high 
should the pressure be raised in testing a boiler that 
blows off at 85 |bs.. and is run et from 40 to 70 Ibs. on the 
square inch? A. To about 100 lbs. per square inch. 


(44) O. H. P. asks: How are ferrot 
plates sensitized and developed? A. The plate is first 
perfectly freed from dust, coated with a thin film of 
collodion, and placed in the silver bath fora few min- 
utes. It is then placed in the camera fora short time. 
It is then removed and flooded with a selution of sul- 
phate of fronin water, until it is fully developed, when 
it is thoroughly washed and placed immediately in the 
bath of hyposulphite of soda for afew minutes. This 
latter operation is termed fixing. The picture is then 
washed, dried, and varnished. For further information 
we would refer you to one of the numerous works on 
photography. 

(45) W. K. of Bork, Germany, asks: Is 
it better to run a turbine water wheel below the level 
of the backwater, or just above it? A. Above it. 


(46) F. H. 8. asks: I hear that the seeds of 
okra and gumbo (hibiscus esculentus) are used as a sub- 
stitute for coffee. Are they roasted like coffee? Are 
they injurious to health? A. It is stated by Edward 
Dugdele, of Griffin, Ga., that a substance resembling 
coffee in appearance and taste may be made by separa- 
ting the seeds from the puip of persimmons, cleansing 
them, and afterward roasting and grinding in the same 
manner as coffee. Imitation coffee has also been ob- 
tained from grape seeds, but we have never heard of 
coffee from the source you speak of. 

What is essence of petroleum, and how is it manufac, 
tured? A. Itisa trade name; we can give youno infor- 
mation on the subject. 


my) T. J. S.asks: I saw in Paris coal bricks 
ie of slack pressed into squares. How is it made? A. 
The Parisian ormolded charcoal, introduced about 15 
yearsago by Popélier Ducarré, is an artificial fuel com- 
posed of charcoal refuse with coal tar. The ‘small 
lumps and dust of charcoal are mixed with 8 to 12 per 
cent of water,then ground to powder, and to 200 Ibs. 
of the powder are added 83 to 40 quarts of coal tar. This 
magma is thoroughly incorporated, and next molded in- 
tocylinders. These are dried and finally carbonized ina 
muffie farnace. This fuel is far less fragile than char- 
coal, better fitted for transport, burns better than coke, 
and, even when slightly kindled, continues to burn in 
air, which is not the case with coke. 


(48) J. F. L. asks: The following mortar 
for building furnace walls has been recommended: 
Leached wood ashes, 1-6, slacked lime 1-6,sand 46. I 
want your opinion on the above, and to know if you 
are aware of any better composition. A. There is very 
little difference between the mortar you name and com- 
mon lime mortar. Furnace brick are set with fire clay 
which is a well known article of commerce and may be 
ordered of any dealer in firebrick. 


(49) J. L. says: I have driven a pipe well, 
of which the pipe is 134 inches, 49 feet from the surface, 
and I have 5 feet of water in the pipe. Idug down 16 
feet,andputon an ordinary pump with no result. 1 
then put on a force pump with no result. What isthe 
reason? Any ordinary pump ts said to lift 83 feet, but 
neitber of these would lift 28 feet, and yet the valves 
are in good condition, and there is no leakage in any of 
the joints. A. Ordinary pumps do not lift more than 
from #4 to 26 feet, on account of imperfections. It is 
possible, also, that you may have some leaks in the 
connecting joints. By going down a few feet more 
with the pump, you will probably overcome the trou- 
ble. 


(50) F. G. B. asks: Will a boiler 12x36 
inches do to run & small engine (cylinder 2x3 inches) 
with, set into an ordinary stove instead of having an 
independent firepl ofite own? A. Yes. 2. How 
much power could I get from the engine? A. You 
might get half a horse power with such an arrange- 
ment. 





(51) J, C. asks: As there are so many ways 
of calculating the power of a high pressure steam en- 
gine, you will greatly oblige me by telling me your mode 
of making the calculation. A. Multiply mean effect- 
ive pressure on the piston in pounds by twice the length 
of stroke in feet, and by the number of revolutions per 
minute, and divide the preduct by 88,000. 


(52) J.C. 8. asks: Is there any invention 
by w Ican find buried goldand silver? A. There is 
no such machine on record, except in ancient legends. 
If such an invention ever existed,its construction is cer- 





tainly one of the lost arts. 


Amerie. 


(58) R. L. says: I have directions for ma- 
king an ach tt tro teal tel pe with an 
achromatic object glass of 30 inches focus and an Huy- 
ghenian eyepiece of half an inch focus, thus giving 
magnifying power of 60. I wish to increase the magni 

fying power to 120. Would it be best and chespest to 
@o this by increasing the diameter and focus of the ob- 
ject glass, or the focus alone of the object glass, or by 
decreasing the foeus of the eyepiece, or by aoing all of 
these? A. Avet of eyepleces made to fit a tube, one 
inch inside diameter, ismostconvenient. Either plan 
would do. High powers can only be uscd with good ob- 
jectives to view double stars on the finest nights. 

1, In what place is the best telescope in the world 
situated? A. At the Naval Observatory. Washington, 
D.C. Itis of 26% inches clear aperture. 2. What is 
its magnifying power? A. Perhaps 1,500, or more, in 
good weather. 


(54) H. M. P.—The trouble was probably 
caused by the accumulation of air in a high point of 
the pipe. 


(55)W.H.H.asks: Howjcan I make crimson 
rocket stare? A. Take chlorate of potassa 297 parts, 
sulphur 17°2; charcos! 1-7; Diack sulphuret of antimony 
57. According to MM. Designolles and Castelhaz, most 
brilliant colored flames are obtained from picrate of 
ammonia in the following proportions: For yellow, pi- 
crate of ammonia 50 parts, picrate of peroxide of tron 
50 parts. For green, picrate of ammonia 48 parts, ni- 
trate of baryta 52 parts. For red, picrate of ammonia 
54 parts, nitrate of strontia 56 parts. 


(56) 8. A. N. says: Please give me a 

recipe for sympathetic ink. A. Letters written with 
diluted prussiate of potash become visible when moist- 
ened with a solution of sulphate of iron. Asto the 
power of your engine, you donot send sufficient data. 


(57) J. F.McC, asks: 1. What kind and how 
much ofl ie there in 48 lbs. of unbolted white corn 
meal? A. According to late determinations, the aver- 
age composition per cent of Ameriean corn meal is as 
follows: Water from 11°5 to 18°2, starch from 50°1 to 
54°8, fat or fatty ofls from4'4to 4°7, cellulose from 14°9 
to 20°4, gum and sugar 2°3 to 29, nitrogenous substance 
8°7 to 8°9, ash 1°6 to 1°8. 2. What are some of the harm- 
less chemicals that will neutralize it while baking into 
bread? A. Wedo not understand thi. question. 


(58) J. T. McK. asks: What force is re- 
quired to exhaust the alrfrom & vessel to which is at- 
tached a pipe & inch in diameter, standing in water 10 
feet below, and will it require more force if the water 
be 80 feet below, to cause the water to rise into the ves- 
sel? A. The work of raising the water will be that of 
lifting the weight through the hight. In a given time, 
of course, more power will be nee‘ied if more water is 
lifted, orif it is lifted higher. To this work must be 
added that used up in overcoming the friction of the 
water in the pipe, in giving the water velocity, and in 
overcoming the friction of the moving parts of the 
pump. 


(59) C. B. asks: Which furnishes the light- 
est draft, the vehicle with wooden axies and thimble 
skeins, or the one with iron axles, al) other things be- 
ingequal? A. If all the other conditions were the 
same, there should be no difference of axle friction in 
the two cases, as friction is proportional to the prese- 
ure, and depends upon the nature of the rubbing sur- 
faees. The work required to overcome friction, how- 
ever, {ncreases as the diameter of the axle is increased ; 
and if the iron axles are the smallest, and are strong 
enough, there would be an advantage in their use. 


(60) W. J. B. says: I have one 12x 80 cyl- 
inder (geared two to one) on a small steamboat, and 
the boiler is 40inches by 22 feet. It makes plenty of 
steam, but we want to dispense with the gearing and 
attach another 12x30 cylinder, direct. Will the boller 
make steam enough for the two cylinders, running at 
half thespeed? A. It will probably take a little more 
steam, after the change is made, but not @ great des) 
more if the machinery is well designed. 


(61) C. T.8. says: A mechanic of Cleve- 
land, O., was trying to secure a better draft tor a slug. 
gish fire;and the thought occurred to him to try the ef- 
fects of steam. Asmall pipe was made to conduct dry 
steam from the top of the boiler to the upper part of 
the furnace, where it entered in two small jets striking 
downward on the burning fuel. No soon was the steam 
injected into the furnace than the sluggish, smoky fire 
sprang up into a clear, bright, yellowish and intensely 
hot flame, filling the whole furnace with a loud roar. 
The man found he had not only secured s strong draft, 
but something much more important, a smokeless fire. 
What do you think of this plan? A. We have not much 
faith in it, and we think it probable that the application 
of the steam was made in some other way. Still, if any 
of our readers feel inclined to test the method, we hope 
they will communicate the results to us. 


(62) J. B. F. asks: Is there anything that 
will kill the smell of pine tar without killing or destroy- 
ing ite essential properties? A.We know;of no method 
of accomplishing the result without destroying the 
properties of the tar, as tar. 


(63) J. H. B. asks: What acid will dissolve 
or burn iron quickly? A. If desired for analytical pur- 
poses, the tron should first be pulverized, and then dis- 
solved im hydrochloric acid. 


(64) J. P. asks: Can zou give me the meth- 
od of distilling tial oils (especially wintergreen) 
and how te separate the of! from the condensed steam? 
A. The quantity of volatile ofl yielded will depend up- 
on the part of the plant employed, the season and the 
period of growth. The dryer the season and the warm- 
er the climate, the richer are the plantsin oils. They 
should be gathered,as a genera! rule, immediately after 
Diossoming, and distilled,if possible, while fresh. It is 
better to macerate the plant one day before distilling. 
Roots, barks,etc., should be coarsely powdered. Parts 
which yield no ofl, as the stems of mint, sage, etc., 
should be detached. The larger the quantity acted up 
on the better; the quantity of water employed should 
be sufficient to thoroughly cover the plant; too much 
water causes loss by dissolving a portion of the ofl. 
When the plents are abundant the digtillate should be 
returned toa fresh portion of the plantsina retort. It 
is a good pian to use the water of a previous distillation 
for the same plantas it istalready saturat: d with the oll. 
If the ofl is heavier than water, use « saturated solu- 
tion of salt. 
Ollof sassafrasis obtained from the sassafras root; 24 
Ibs. will yield 9 ozs. of the oil. 


(65) C. A. G. asks: Is there a compound 
from which odorless matches can be made? A. We do 
not think thereis a match that is absolutely inodor- 
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(67) M. E. J. asks: What is the process or 
method of tempering anvile? A. The feces of anvils 
are hardened by heating aad quenching, the metal be- 
ing brought to a very low red and quenched tn tepid sa- 
Mine water. 


(68)G.W.M.asks: 1.What kind of fabric is 
best for waterproofing with paraffin, for making wear- 
ing apparel, such as capes, overcoats, leggings, etc. ? 
A. Any kind of very close woven cloth will answer. 2. 
How is itapplied to the cloth? A. There are various 
methods. Thecloth may be prepared by steeping tt in 
a strong solution of paraffin in nephtha. 8, Can color- 
ing matter be mixed with {t without impairing ite wa- 
terproofing quality? A. Yes, it is possible to use seve- 
ral of the colors. 


(69) G@.C. D. asks: Can you give me a sim- 
ple procese of making biutng, used in washing clothes? 
A. A mixture of powdered starch and Indigo (finely 
pulverizea), in such proportion as to give the requisite 
color, is made into a stiff dough with starch paste, 
formed into lumps or cakes, and dried. 

How is stove polish made and how is it made into @ 
cake? A. Use finely powdered graphite, which can be 
pressed into a solid mass. 


toa?) 8. K. H. asks: How can I make oxygen- 
oul? A. Weknow of no of] by this name. A cer- 
tain class of oils known as drying otls, of which linseed 
olliss type, have, under certain circumstances, the 
property of absorbing oxygen from the air or becomipg 
oxidized, which causes the siccative or drying proper- 
ties of these otls. This property msy be much increaved 
by heating them with about one twentieth of their 
weight of litharge,which becomes completely dissolved 
by the ofl. Oxide of manganese may be used for the 
production of a similar effect; linseed of] which has 
been thus treated, is technically known as“ boiled 
oil,” . 

(71) L. 8. asks: What is the botanical 
name of witch bazel? A. The botanical name of witch 
hazel is Aamamelia virginica. 

What is biology? A. Biology is the science of life 
that part of physiology which treats of life in genera 
and the different forces of life. 


(72) C. W. J. asks: 1. Suppose I were to 
putaix inch auger hole into a pine stump, and pat 
therein \ pint of chemically pure sulphuric acid, and 
securely stop up the hole. What effect would the acid 
have on the wood? Some contend that the atump and 
every root thereof will be totally rotted. Is it true 
A. No; although s part of the stump would undoubted 
ly be destroyed. 2. Is there not an effectual method of 
gettingstumps out of your way by means similar to the 
above? A. Try the following method: In the autumn 
bore a hole 1 to 2inches in diameter, according to the 
girth of the stump, vertically in the center of the lat- 
ter, andabout 16 inches deep. Put into it from 1 to 2 
ozs, saltpeter; fill the hole with water, and plug up 
close. In the ensuing spring, take out the plug, and 
pour in about \ gill of kerosene ofl and ignite it. The 
stump will smolderaway, without blazing, to the very 
extremity of the roots, leaving nothing but ashes. 


(78) X. L. R. says: An old man has in- 
formed me that he noticed that, when lightning struck 
trees in a forest that had been partly cleared, it almost 
always struck trees bordering on this clearing. Is there 
any scientific reason for such anaciion? A. We believe 
no such phenomenon has been before recorded. 


(74) J. E. J. asks: Will any acid dissolve 
rosin without destroying ite natural qualities? A. We 
know of nothing that will dissolve it without entering 
into chemical bination with it at the same time. 


(75) C. H. C. asks: Is water from the bot- 
tom of a weil (drawn by a chain pump, for instance) 
just as healthy to use as water taken from the top with 
abucket? A. We think there is very little difference. 


(76) G. W. 8. asks: If glass is a non-con- 
ductor ef electricity, would « bolt of lightning go 
through a glass house? A. Yes. 

Have carrier pigeons ever been taught to carry mes- 
sages both ways? A. This has never been accom- 
plished. 

What is the meaning of the word turbine, and whence 
is its origin? A. The turbine is a horizontal water 
wheel, and is similar to the hydraulic tourniquet. But 
instead of the horizontal tubes, there is a horizontal 
drum, containing curved vertical walls. From the Latin 
turbo, turbdinis, that which whirls around like a top. 


(77) J. L. D. asks: Some wine makers draw 
their wine iato new casks in February, after the vint- 
age. I think I have beard that it is a moot point wheth- 
er to do that or let it remain on the lees till it is bottled 
[ have some on the lees (vintage of 1872) and I think it 
isimproving. Please give your views. A. The princi- 
pal fermentation converts or separates the sugar of the 
mustinto alcohol and carbonic acid. Unless the tem- 
perature isconsiderably decreased, a fresh fermenta- 
tion is likely to arise, Known as the after fermentation. 
Should this continue too long, vinegar isformed. To 
prevent this the wine, after the disappearance of the 
bubbles of carbonic acid upon the conclasion of the 
principal fermentation, should at once be “spigotted off” 
from the lees into casks, the object being to cut off com- 
munication with the atmosphere as much as possible 
The caske at first should be nearly filled and loosely 
bunged, but after a few days they should be filled com- 
pletely. Wines casked in December will often continue 
fermenting till February er March. Strong wines, rich 
in alcohol, can be kept in casks until they become quite 
clear; but weak wines must soon be bottled, as the ox- 
yeen of the airisiiable to convert the hydrate of the 
oxide of ethyl or alcohol into trioxide of acetyl or 
vinegar. 

Is it the best ground connection for a lightning rod 
to attach it toa railroad track? Ihave been told that 
lightning strokes are less numerous in the city of Ber- 
lin since a number of railroads center init. A. No. 

(78) L. F. says, in reply to L. 8., who asked 
there were any iostrument by which tue correct dis- 
tance of an object could be ascertained: I have « pris- 
matic field glass (of French invention) with a fixed sta- 
dia, which gives the most t ement of dis- 
tance, when the hight of the object is known, or the 
hight of that object when the distance is known; the 
rule for calculation is: As 1 is to 100,80 is hight to dis 
tance. This instrument was invented by a French army 
officer, and used during the Crimear war. 


(79) B. W. says, in reply to R. G. R., con- 
cerning combustion: Tap the smoke stack twenty feet 
above the boiler, with an eight inch sheet tron pipe; 
lead the pipe so that it will discharge under the fire 
grate; leave no sharp angles in it; insert « fan blower 
about six feet from the lower end. Give the fan 800 
revolutions per minute, and {t will consume the smoke, 
save a large percentage of fuc!,and give # good draft. 
(This plan is certainly a novel one, and we would be 
glad to hear something on practical experience with it. 
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(80) J. 8. S: says, in reply to E. H. H., who 
asks: Is there any machinery for cutting files in use that 
is working successfally,and what has been the princi- 
pal trouble with machine-cut files? There are several 
machines in use cutting files successfully. The princi- 
pal trouble with machine-cut files is prejudice. I once 
called at a machine shop; and the conversation turned 
upon files, when I asked if they used a certain machine- 
made fle. The anewer was** No. We have tried them 
but bave given themup. Machine-cut files are a fail- 
ure ; but we are using now a file which is the best we 
ever had in our shop.” He handed me a half-dozen 
package of files, and I found that they were marked 
with the name of a firm whose files were cut by ma- 
chinery in the very room that I was foreman of. You 
state that “machine-cut files are not equal to hand-cut 
either in regalarity of cut or quality of the cutting 
edge of the teeth.” I will cuta file by machinery that 
will compete with any hand-cut file in the world for 
regularity. As for the cutting edge of the tooth, that 
is determined by the shape of the chisel which cuts the 
file; and if the tooth is not sharp and of the right 
shape, it is the fault of the operator and not of the fact 
of its being machine-cut, A badly shaped chisel will 
make # bad file, whether in the hands cf a skillful hand 
cutter or ina machine. 

(81)S.T.says, inreply to G.H.M., who asks: 
What part of « horse power is an eight day elock spring? 
Find, by single pulley and cord, how many pounds your 
sping will raise one foot high in one minute. The num- 
ber will be the numerator cf a fraction whose denomi- 
nator is 33,000 or 1 horse power. Any two springs of 
same sizeand workmanship will have different lifting 
forces, and therefore this question must be decided by 
the particular spring. 

(82) J. 8S. G. says, in answer to several cor 
respondents, wno ask how to temper cast steel: Heat 
the plece of steel to be tempered to a bright red; throw 
itintoatubof clearcold water and let it cool; then 
take a joaf of hot bread of the required size to hold 
the tools thus cooled, stick them into ‘he loaf, and let 
them cool; and you have one of the finest finished tem. 
pers that has yet been discovered. 


MINERALS, BTC.—Specimens have been re- 
ceived from the following correspondents, and 
examined with the results stated : 


F. X. L.—It contains no silver.—T. H. P.—It is mar- 
casite, commonly called white iron pyrites. It is com- 
posed of tron 464, and sulphur 53°6, in 100 parts.—B.S.8. 
—It is tale, and is composed of silica &2 8, magnesia 33°5, 
and water 3°7.—W. F, H.—The amount of hardened clay 
sent fs too small to enable us to decide by practical or 
other test whether ft could be used for brick-making, 
ete.—J. A, G —No. 1 is galena, a sulphuret of lead. No. 
2 isiron pyrites, or sulphuret of fron.—W. W. B. Jr.— 
Itis carbonate of iron. No chromium was detected in 
the sample sent.—J .S. K.—It is iron pyrites. 


C. A. asks: How can I stain poplar wood 
the color of red cedar for the manufecture of cigar 
boxes ?--H.K.asks: How ts the word boiling or bubbling 
translated into the Winnebago (Indian) dialect ?—J.S. 
McK. avks: Wher the sun and moon are both on the 
seme side of the earth,what causes the tide on the op- 
posite side ?7—F. A. McG. aska: Why does a belt run to 
the highest potnt ? 


COMMUNICATIONS RECEIVED, 

The Editor of the SCIENTIFIC AMERICAN 
ackncwledges, with much pleasure, the re- 
ceipt of oziginal papers and contributions 
apon the following subjects : 

On Electric Railway Signaling. By W. R. 

On Small Printing Press Engines. By 
F.C. 8. 

On the Spiritual and the Material. By E. 


Also enquiries and answers from the follow- 
ing: 
J.¥. M—E.N.—A.G. F.—J.J.8.—G. W. E.—H. B. 


HINTS TO CORRESPONDENTS. 


Correspondents whose inquiries fail to ap- 
pear should repeat them. If not then pub- 
lished, they may conclude that, for good rea- 
sons, the Editor declines them. The address 
of the writer should always be given. 

Enquiries relating to patents, or to the pa- 
tentability of inventions, assignments, etc., 
will not be published here, All such ques- 
tions, when initials only are given, are thrown 
into the waste basket, as it would fill half of 
our paper to print them all; but we generally 
take pleasure in answering briefly by mail, 
if the writer’s address is given. 

We have some queer correspondents: One 
writes to know if we will not be so good as 
to send a messenger to an address which he 
gives—distance two and a half miles from 
our office—to make certain inquiries for him. 
It would require one and a half hours’ time 
to do the errand, and not a stamp inclosed. 
Another wants us to write a letter and tell 
him where to get a combined thermometer 
and barometer. Another: “ Will you be 
good enough to give me the names and ad- 
dresses of several of the makers of the best 
brick machines” ; another wants water wheels; 
another threshing machines; each writer de- 
sires our written opinion as to which is the 
best device, with our reasons, and not one is 
thoughtful enough to inclose a fee, or to re- 
flect that to answer his request will consume 
considerable of our time. Another party 
wishes us to write to him the recipe for ma- 
king ornaments out of coal tar, where he can 
buy the mixture ready for use,and how much 
checkermen will seli for in the New York 
market. For this information he sends us 
the generous sum of three cents in postage 








stamp. Mr. C. wants us to tell him of some 
valuable invention, of which he can buy the 
patent cheap, that would be suitable for him 
to take to sell, on his travels out West, by 
towns, counties, etc., three cents inclosed. 
Others want us to put them in communica- 
tion with some person who will purchase an 
interest in their inventions, or manufacture 
for them, or furnish this or that personal in- 
formation, our reply to be printed in the 
ScIENTIFIC AMERICAN. We are at all times 
happy to serve our correspondents, and when 
they present enquiries which we consider of 
general interest to our readers, we give space 
for them in the above columns; but if 
replies to purely personal errands are expect 

ed, a small fee, say from one to five dollars, 
should be sent. 
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Index of Inventions 


FOR WHICH 


Letters Patent of the United States 
WERE GRANTED IN THE WEEK ENDING 


September 1, 1874, 


AND EACH BEARING THAT DATE, 
Those marked (r) are reissued patents.) 


Alr, navigating the, M. Dyer..........csccecsssesers 
Animals, shearing, Hamilton & Harlow.. 
Artist’s kit, E.G. Chorman............ Ccccccccccens 154,583 
Auger, earth, W. S. Jones..... 
Auger, earth, S. R. Rood...... 
Bag fastener, S. Wellington.. evccce 
Basket for corks, J. M. Otto..... evese 
Bathing apparatus, R. 8. Gee............ 
Beer with gas, charging, J.C. Kennedy. 
Bill fle, W. H. Foye .......... 
Blow-off, surface, R. Waugh.. 
Blowpipe, Barber & Price...... 
Boat, sectional, P. Emerson... 





154,654 

















Bobbin and spindle, O. Pearl (r). doeccccccccccoveces 
Boiler, sectional, J. R. Lamb......... eovees 154,688 
Boiler float, A. Moon....... coccccccce Sadeesse 154,611 
Bolt for doors, etc., J. Peyer..........secccsseeesss 154,616 
Boot and shoe, T. K. Reed..... 154.714 
Botte, nursing, L. KE. Perkins 

Box, match, 8. C. Mullett........ 154,706 
Brick for angles, J. E. Billings.. 154,577 
Bridge gate, draw, J. Ladwig ... 154,684 
Bridge, iron, A. Burneson........ +» 154,644 
Brush, dusting, J. H. Bishop..... «ee 154,578 
Buckle, Higinbotom & Smith.... 154,673 
Burial casket, A. H. Edwards....... eos 154,656 
Canal boats, propelling, J. R. Parks. cecccece 154,712 
Cap, mask, P. Goldmann ..... onesies +» 154,664 
Car axle box, A. G. Cummings......-..«« 154,542 
Car coupling, C. H. Ames............ 154,628 
Car coupling, J. Curran...........0.+ 154,650 
Car coupling, A. L. Moyer........... coccceees 154,705 
Car coupling, T. H. Vincent......... sees 154,780 
Car pusher, Little, Batley & Clarke.. . «+ 154,691 
Car replacer, E. Willard ........cssscesceees eves 154,572 
Car, safety, D. Price...... Cccccococes 154,564 
Car spring, R. Vose (1) .......ccceeeees 6,037 
Car step, J. Medina ............. coccce sosereeees 154,702 
Carpet beater,8. H. Merritt. veaseee evccccccccccccccs 186,0D 
Carriage stay end, die for, D. Wilcox.......154,578, 154,574 
Cement, bydraulic, F. E. & W. L. Brown.......... 154,641 


Chain, drive, W. D. Ewart.........ccccscsees 
Chatr, reclining, W. Donoghue.. 

Cheese ring, N. A. Witherell..... 
Churn, G. R. Nebinger............ 
Cigar, U. Behrend .........+s0000+ 
Cigar, W. A. Webster............. 
Cisterns, building, J. H. Wines.. 
Chest, Ml. WEBER... ccssecscosceviece eee 154,717 
Clod crusher, W. P. Anderson.............. +e» 154,629 
Cooler, beer and water, M. Nicholson.............. 154,709 
Corrugating metal cylinders, H. W. & R. Lafferty 154,685 
Corset, J. G. L@ FOMte.......0-ccseccecescceccscerees 154,687 
Cotton gins, B. D. Gullett (1).........5+--++- --. 6,034, 6,085 
Cotton plants, applying Paris green, C. H. Levy.. 154,690 
Cotton worms, destroying, N. A. Davis .. ........ 154,651 
Cultivator, W. P. Dale.......cccscccccsceeecersseeses 154,086 
Cultivator, M. L. Gorham. eveee 154,666 
Cultivator tooth or hoe, Granberry & Elliott..... 154,667 
Desk, book case, etc , J. H. D’Lamatter........... 154,658 
Desk, school, E. D. ON.........eeecceee-sseeeee ove 154,710 
Doors, track rail for sliding, E. Parker (r)........ 6,083 
Drilling machine, coal, M. H. Kvans............... 154,503 
Dumping and loading, A. MeCreight........, 
Egaes, packing, S. Kuh............. eovees 
Elevator, bay, J. R. Feitzhous..... poaves 
Elevator, J. A. Holzwarth ........--0--++-- 

Emery wheels, too! for turning, J. H. Gray. coeseee 154,668 
Engine lubricator, C. M. Prescott....... . ..sceee+. 154,718 
Bagine valve, Cole & Bowdish..........ssssee+e+0++ 154,585 
Fare Dox, T. Hostetter..........cccccecesecccreneees 154,550 
Felt skirts, ornamenting, J. W. Blackham (r)..... 6,039 
Fifth wheel for carriages, Archenbron & Schule.. 154,630 
Filter, J. G. Fulghum.........scccccsceesssecessesees 154,660 
Filter, Griffith & Durant..... 
Fire escape, 8. Erbach............ 
Fire extinguisher, A. H. Angell........ 
Fire extinguisher, Mack & Parker..... ° 
8. Taggert (r).........+. sveeee 6,041 













Cee eee eeeeenee eeeeee 









Flour packer, 
Fuel, composition, Mars & [relan.......... ++» 154,701 
Furnace, U. B. StriDling .........cscceeseeeses seeees 154,570 


Gages, float for steam boiler safety, A. Moon..... 154,611 
Galvanometer, W. E. Davis ........ccscccseceseees 154,588 
Gas, illuminating, M. W. Kidder..........ccscccsees 154.558 
Gas heater for cooking oysters, A. W. Manning.. 154,€09 
Governor, C. C. Jenkins..... Secccceccocccosoccs oes 154,678 
Governor and throttle valve, A. Talbott.......... 154,726 
Gun, machine, W. B. Farwell............. 





Harvester, C. C. Schnetder.......... ccepee 
Harvester,C.P. Wing....... 
Harvester rake, M. Gibbs.......... eccvee 
Heater, feed water, C. W. Doten.. ecbeee 
Hinge, spring, C. Ferchiandt...... coccesccceces 154,599 
Hoop, G. V. Griffith ...........50+6 coos 154,669 
Horse power, Harner & Fargo.........sscseeeeeee+- 154,604 
Horses, detaching, W. H. Bass............sse0re00+ 154,784 
Hose, hydraulic, C. B. Street...........sccecccseeses 154.75 
Indicator, revolution, KF. Brown. ............++++-+ 154,640 
Joint holder C. BUCKNEL, JT.........ccceceeseceeess 16458) 















Knit goods, holding, W. Martin.....-.seesreceseees 154,004 














Ladder, fireman’s, J. R. Conway.. 
Ladder, fireman’s, H. Fox......... 
Lamp, soldering, F. Reitz....... 
Lathe dog, W. Grout.............. 
Lead, making white, L. Brumlen... 
Leg, artificial, B. D. Leach....... 
Level, spirit, A. F. Hyde....... 
Locks, seal for, J. Kinzer..... 
Loom, W. V. GO@.....ccecesecceseeees 
Looms, filliag guide for, W. v. 00s 
Lubricating compound, Story & Chard.. 
Mill, cider, A. C, Stevens.........+ceeeeee 
Mil}, apple and cider, P. Eby......... 
Miller’s paint st: ff, 8. Taylor......... eve 
Motion to tools, giving, A. W. Straub... 
Muzzie, dog, C. R. Desilles... 
Napkin holder, Decker & Dyer.......... epsseceese 
Ol) stills, feed pipe for, McGowan & Van Syckel 154,700 
Ore washing machine, C. P. Robbins............. 154,619 
Packing for piston rods, Noland & Neidich..... 154,613 
Paddle wheels, feathering, C. F. Volk..........-. 154,571 
Paper, sizing and waterproofing, Avil & Pugh... 154,575 
Paper pulp screen, J. 8. Warren ......++0sese++++ 154,738 
Paper vessel, J. Stevens....... 
Pencil, lead, P. Hufeland....... 





eves 154,628 
seve 154,569 


seeeeerereee 

















Tick, 8. LYMh.......cceeeeeeeeeeeeee 
Picture frame and mat, L. Bushnell. 
Pictures, die for embossing, J. Barnett. 
Pinking tron, E. P. Welch ........+s«000« 
Planer tool holder, Carr & Turnbull... 
Planter, corn, J. and W. Campbell (r). 
Pianter, cotton seed, C, Walters..........+.+++ +o» 154,782 
Planter, seed, J. C. Barlow........-.se-0+ 
Plasters, spreading, W. C. Neubauer... 
Press, baling, Littlepage et a@i..... .... 
Pruning shears, Smith & Miller.......... 
Pulley block banger, R. Howland...... 
Pump, double-acting, J. Robertson... 
Pump, steam, J. F. Hamilton.......... 
Pump valve, H. T.C. Krauss........ ccoceees 154,683 
Purifier, middlings, G. H. Rich.........sseeeeeees 154,565 

tion for steam, J. H. Mills.... 154,561 
Railway signal, J. A. McClure...... cccececesecvces 4S 
Regulator, water supply, D. and T. Morris........ 154,612 
Rein holder, 8. Royse...........+++++ ecoeee 154,718 
Rein holder, check, A, H. Rockwell... 
Roller, field, G. Wiard.. 


eveeee 154,786 


covees 154,692 
sseeee 154,721 
soeees 154,674 
seeceses 154,566 
soserees 154,548 
















Rolling pin, T. B. Carroll. cevcccoce oeee 154,582 
Roofing, metallic, 8. Cox....... wees 154,649 
Saccharine juices, bleaching, R. Soule ........... 154,722 
Sash balance, 0. Davis...... esd deccesoccccvoccsccces SEE 
Sash balance, L. Fegley . eo eccccces 154,597 
Saw-filing device, C. H. Matchett... eoces Soseeeves 154,558 
Saw filing vise and guide, C. H. Matchett........ 154,557 
Scaffold, J. T. Scott........ everceccecesoos sevececes 154,720 


Scissors, H.S. Breeden....... 
Scraper, foot, C. W. Reed..... 
Seal, metallic, C. J. Brooks.... eocces 151,639 
Seeding machine, M. L. Gorham..........++.++++++ 154,665 
Sewers, construction of, J. M. Thompson........ 154,728 
Sewers, ventilator for, W. H. Chase.........++.+. 154,645 
Sewing machine tucker, J. H. Cleveland......... 154.646 
Sheet metal elbows, forming, J.8. Dennis...... 154,589 
Ships, etc., construction of, J.C. Browne........ 154,579 
Shoe, wooden, A. Edwards ........cecceeseeseeeees 154,502 
Smoke stack, J. McLane....... evecee 154.560 
Soldering tron, T. Hagerty ..........sccess-seeecess 154,672 
Stench trap, casting, H. Brooke.............+00--+ 154,638 
Stereoscope, J. Pagliughi............... ecocee 154,614 
Stove, coal oi] cooking, H. Mackinnon. covees 154,696 
Stove drum, O. D. Spalding .......... 
Strap loop, 8. C. Talcott............. voce 
Sugar, drying, H. W.and R. Latierty. eoccccccooce 
Telegraph wires, insulating, T. L. Reed.......... 154,617 
















Thill coupling, O. C. Cornell........ ee + 164,648 
Tobacco, brightening, C. Manly....... ocvccecs ED 
Tobacco, making plug, T. C. Williams............ 154,626 


Toy, automatic, W. A. P. La Grove............... 154,554 
Toy race course, E. A. Thompson.............++.. 154,729 
Track clearer for locomotives, C. W. Patton.... 154,615 







Trunk, T. J. MAGSIC.....cccccccccccccccccesccccccces 104007 
Trunks, construction of, 8.8. Luther............- 154,555 
Truss, M. M. MacDonald...........+.++ eocceees 154,556 
Tub, bath, A. C. Brownell..... deste coccceee 154,642 
Tub stand, J.C. Hollis.......ccccccceesesccccesecees 154,606 


Tubes, etc., welding ends of, T. H. McFarland... 154,699 
Valve, throttle, E. A. Gates.......ccccccceeceneses 154,661 
Vehicle axle, G. Hunt............. one seeeeeeees 154,676 
Vehicle running gear, C. Cottrell.... cccccccces 154,541 
Vehicle running gear, W. A. Ehrgott.............. 154,657 
Vehicle spring, R. Walker.............. cococccscces WETS 
Vehicles, platform gear for, H. 8. Clark........... 154,584 











Vessels, construction of, N. Gibson... sevveces 154,663 
Wagon brake, A. Hogue.... sccccess 154,605 
Wagon, dumping, J. Mills.. eccesses 164,704 





Watch case back, H. Birnn............ sesccees 154,636 
Watch case, Williams & VOOKe..........0.-eeeeeeee 154,738 
Water wheel, turbine and undershot, J. D. Hale 154,547 
Water wheel, turbine, McCormick & Brown...... 154,698 
Wheel fender, H. F. Eberts......... sseecees 154,655 
Windmill, L. Baker......... ° ° +» 154,631 
Windmill, J. L. Rast .........ccccccccccccceecseecees 154,719 
Window screen, A. Altenburg...........eseeeeeee 154,538 
Wire, coiling and weaving, D. J. Powers......... 154,558 
Wrench, B. F. Joslyn......ce-eeeseecsceccceseceesss 154,680 


APPLICATIONS FOR EXTENSION. 

Applications have been duly filed and are now pending 
for the extension of the following Letters Patent. Hear 
ings upon the respective applications are appointed ior 
the days hereinafter mentioned: 
30,802.—CLoTHEes Wrineer.—G. J. Colby. Nov. 18. 
90,850,—PHOTOGRAPHIC CAMERA.—S. Wing. Nov. 13. 
31,001.—Straw CuTTER.—W. Gale. Dec. 2. 


EXTENSIONS GRANTED. 
90,023.—Rocx DRILLING MacuInz.—L. M. Gilmore. 
$9,080. —StTzamM EXGINE.—W. Wells. 


DISCLAIMER. 
26,018.—GinTH BucKLE.—L. C. Chase. 


DESIGNS PATENTED. 
7,115 to 7,721.—CaRnPEets.—R. R. Campbell, Lowell, Mass. 
1,122.—Cooxine Stovze.—J. V. B. Carter, Detroit,Mich. 
1,728.—SP1cE MILL —W. Haslam, Philadelphia, Pa. 
1,724 to 7,126.—Carpets.—W. Kerr, Philadelphia, Pa. 
1.927 ane 7,728.—Carprts. H. 8. Kerr, Philadelphia, Pa. 
1,729.—Carpgt.—W. Kerr, Pniladeiphia, Pa. 
1,190 to 7,782. —StTock1ne Faprics.—W. Martin, Phila,Pa. 
7,733.—Canpet.—D. McNair, Lowell, Mass. 
1,784 and 7,285 -O1L CLorus.-C.T. Meyer et al.,Bergen,N.J. 
7,136.—Stovz.—J. V. B. Carter, Detroit, Mich. 
9,181.—F ime SHovet.—A. W. Hirschfeld,W. Meriden, Ct. 
7,988 and 7,739.—Carprts —H.8. Kerr, Philadelphia, Pa. 


TRADE MARKS REGISTERED. 
1,950.—CarpetT WarP.—E.W.Holbrook & Co.,Troy,N.Y. 








1,952.—F2RTILIZERS.—W. W. fore Macon, Ga. 
1,93.—Wuisky.—Shields & Co., Cincinnati, 0. 
1,954.—PaPEr Baes.—Chatfield et al., Cincinnati, O. 
1,955 to 1,957.—-CLocks.—F. Kroeber, Hoboken, N. J. 
1,958.—W nisky.—B.M. May, Cincinnat!, O. 
1,959.—AmMOoNTA ManurzE.—J. J. Turner & Co., Balti- 
more, Md. 
1,960 & 1,961.-Mzpicrngs.-A.Vogeler & Co.,Baltimore,Md. 
1,962.—PLasTER.—A. Vogeler & Co., Baltimore, Md. 





SCHEDULE OF PATENT FEES. 


On CBCN COVERE......ccrcecccccccerceceeseeesecsseesee BLO 
On filing each application for a Patent (17 years 
On issuing each original Patent..., 
On appeal to Examiners-in-Chief......... 
On appeal to Commissioner of Patents..............820 
On Spplication for Reissue. .830 
On application for Extens‘on of Patent.... +0850 
Ongranting the E: ee -850 
On filing @ Disclaimer.........ccegeccscececece 
On an application for Design (3% years)... 
Onapplication for Design (7 years)........ 
On application for Design (14 years)...............-.830 


CANADIAN PATENTS. 
List OF PATENTS GRANTED IN CANADA 
Avuaust 81 To Szpr. 12, 1874. 


8,800.2E. P. Hildebrand, Indians, Indiana county, Pa. 

U.S. Improvements in coal stoves, called “Hilde- 

brand’s Improvements in Coal Stoves.” Aug. 31, 1874. 

$,801.—J. Brown, Brantford, Brant county, Ont. Im- 

provements ona device to protect the person from 

the effects of the sun and rain, called “Brown’s Excel- 

sior Sun Shade.”” Aug, 31, 1874. 

8,802.—G. M. Seymour and J.C. Haight, New York city, 

U. 8. Improvements in horse powers, called “Sey- 

mour & Haight’s Improved Horse Power.” Aug. 31, 

1874. 

8,803.—J. Fowler, St. John, New Brunswick. Improve- 

ments on springs for carriages, wagons, coaches, cars, 

and other vehicles, called “Fowler’s Patent Carriage 

Spring.” Aug 31, 1874. 

$,804.—I. Abell, Woodbridge, York county, Ont, Safety 
cover forcouplings of revelying shafts,called “ Abell’s 
Cover for Shafting Couplings.” Aug. 31. 1874. 

8,803.—F. Seegmiller, Seaforth, Huron county, Ont. 
Machine for drying grain, called “Seegmiller’s Grain 
Dryer.” Aug. 31, 1874. 

8,806.—T. McBride, Philadelphia, Philadelphia county, 
Pa.,U.8. Improvements on hydraulic railroad car 
brakes, called “The McBride Hydraulic Brake.” Aug. 
81, 1874. 

3,507.—F. A. Balch, Hingham, Sheboygan county, Wis., 
U. 8. Improvements on a machine for separating 
cockle from wheat, called “The Badger State Cockle 
Separator.” Aug. 31, 1874. 

3,808. —R. H. Earle, St. Jonn’s, Newfoundland. Improve- 
ments in ice creepers, called “Earie’s Ice Creeper.” 
Aug. 31, 1874. 

8,809.—G, Dunning and C. B. George, Waukegan, Lake 
county, Iil., U. S. Improvements on horse shoes, 
called “Dunning’s Horse Shoe.” Aug. 81, 1874. 

$,810.—W. D, Farrand, New York city, U. 8. Improve- 
ment on spark arresters, called ‘‘farrand’s Spark Ar- 
rester.”” Aug. 31, 1874, 

3,811.—P. Mutter and T. Evans, Hamilton, Wentworth 
county, Ont. Improvements on car couplings, called 
Mutter & Evans’ Self Acting Shuttle Coupling.” 
Aug. 81, 1874. 

3,812 —J. B. Armstrong, Guelph, Wellington county 
Ont., assignee of J. McFarlane, Otterville, Oxford 
county, Ont. Reissue of No. 1,115, a new and useful 
carriage spring, called “The Improved Elliptic Solid 
Cast Steel Carriage Spring.” Sept. 12, 1874. 


"Advertisements. 


Back Page - - « « = = = $1.00 a line. 
Inside Page «- «- «= « = = 75 centsa line, 
Engravings may head advertisements at the same rate per 


line, by measurement, as the letter press. Advertisements 
must be received at publication office as early as Friday 
morning to appear in next issue. 









































GEO. A. PRINCE & CO. 


Oroans & Melodeons. 


The Oldest, Largest, and Most perfect Manufactory 
in the United States. 


Now in use. 
No other Musical Instrument ever obtained the same 
Popularity. 
¢@” Send for Price Lists. 


Address BUFFALO, N. Y. 





Wor Sate, several of the above tn arst MACHINES. 

For Sale, seve the above tn boned rate order, used 

@ tow months fn a Su Refinery out of service. 

ly, by letter, to ae er THRO. A . HAVE K YER. 98 

Apal St, New York. or MESSRS. HARRISON, HAVE- 
YER & CO., Philadelphia, Pa. 


ry SALE—GARNHART REAPER WORKS, 
Mad'son, Mn eng In consequence of the 
Fm "ot Jonn H. Garnbart, the Garn..art Reaper Works 
in Madison, Wisconsin, are for sale, and algu the privi- 
lege of manufacturing and selling Garnhart Harvesters 
in Wisconsin, Minnesota, and Dacota This is a good 
opportunity for s a profitable investment. Apn'y to 
WM. C. JAMISON, Madison, Wisconsin. 
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ouTFits for Clo ing 
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maxing fron ih ig. §a) a an send f for J eatalogue an¢ 
—- 4 to to eM SP oat manover 8t..Boston Mass 


OR TELEGRAPH 
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— Sod stra a8 98 Hudson Av.. Brooklyn, N. Y. 
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ATENTS F. T. 8. Ramspen, & 
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2T0,—Lawrence ¢¢ al., Kalamazoo, Mich. | I 
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BAIRD’S 











FOR PRACTICAL MEN. 
oa Sy tag vr i tee ot PT 
sent, free of postage, to any one who will favor me with 


MERRY SAREE BAIRD, 


DUSTRIAL PUBLISHER, 
406 WALNOT Bt REET, Philadelphia. 


Valuable Books 
Heat, _Steam, 
The Steam Engine, 


Box.—A Practical Treatise on Heat: As ap- 
plied to the useful arts; for the use of engineers, 
architects,etc. By Thos. ‘Box. 14 plates. 12mo_..$4.25 

Burgh.—The Slide Valve Practically Conia. 
ered. By N. P. Burgh. Llustrated. 12mo........ 

Burgh .—Practical Rules for the Ponewes 

Sees Peer by ts Ml Land and me Te 

Campin.—A Practical Treatise on Mechanical 

Engineering; Comprising metallurgy, molding, cast- 





eee ee eeeeeeeeeee 


ing, forging, tools, workshop machinery, mechanical 
manipulation, manufacture of steam ep ot fren and ete. etc. 
With . pendix on the ans ao i! 


ores. Francis Campin, C. E. Dich ane 
Tea ons on the construction of ‘steam bofiers.an 
remarks upon furvaces used for smoke prevention ; 
with a chapter on explosions. By R. Armstrong, C. 
and Joho Bourne. 8yo. Lilustratec with 29 plates ant 
100 wood engreviags eccccccesccoososecece coccccececoes $6.00 
Colburn —The Locomctive E e: Including 
a description of its structure, rules for Kstimating iis 
capabiities,and practical observations on its construc- 
tion and Management. By Zerah Colburn. Llustrated. 
A new edition. 12mo $1.25 
Main and Brown.—The Marine Steam Engine. 
Thomas J. Main and Thomas Brown. Numerous 
- a 8v0. $5.00 


Main and Brown.—The Indicator and Dyna- 


ee PSEC ISOOS ICT ett rer 


mometer: With their A ppeltossions to the 
steam \ we By T. ain and T Brown. Lilas- 
CIREOE, GO. cccccccoccceccececcccscccocesocccoscooecs $1.50 


Norris.—A Handbook for Locomotive Engi- 
neers and Machinists: Comprising the proportions and 
calculations for constructing locomotives ; manner of 
setting valves; tables of squares, cubes, areas,ete. etc. 
By Septimus Noriis. Liluscrated. 12mo.,cloth...$2.00 


Roper.—A Catechism of High Pressure or 
Non-Condensing Steam Bagines: including the mod- 
eling, constructing, cum Bol management of 
Steam Engines ana Steam B fers. with illustrations. 
By Stephen Roper, TuckS..........cccceccceseeeses $2.00 


Roper.—Hand Book of ‘the Locomotive, inclu- 
divg the Construction, Running, and Management of 
Locomotive Engines and Boliers. With Lilustrations. 
By Stepnea Roper. Tu $2.50 


Templeton.—The Practical Examinator on 
8' eam ana the Steam Engine: wie instractive refer- 
ences reiative thereto, arranged f or the use of engi- 
poces, students, aud others. By William Temple 

mo 


OU METIISIIICt et 


Watson.—The Modern Practice of American 
Macninists and Engtneers: Locluding the construction, 
application, and use of drilis, lathe tools, cutters for 
boring cylinders, and hollow work generally, with the 
most ecopomical speed of the same; the results vert- 
fied by actual practic« at the lathe, the vise, and on the 
floor, together with yA — ae J mavagement, economy 
of manutacture, the steam « née, boilers, gears, belt- 
ing. € C., etc. By E bert P. Watson, a4 of the ScrEn- 
TIFIC AMERICAN. engravings. i2mo $2 50 


Williams.—On Heat and Steam: ‘Embracing 
new views of vaporization, condensation, and explo- 
Soa, = By Charles Wye Williams, A. I. C. EB. woe 

d 


Peer Iererrrr Ceti i eee err) 





¢@™ The above, or any of my Books, sent free of post- 
age at the publication prices. My new and revised Uat- 


ALOGUE OF PRACTICAL AND SCIENTIFIC Books—9%6 pages, 
are. a, | of postage, to any one who will furnish 
8 a 


‘HENRY CAREY BAIRD, 
INDUSTRIAL PUBLISH 
406 WALNUT STREET, Philadelphia. 


ERFECIr FIRE-PROOF CONSTRUC- 





TION FOR THE INTERIOR OF BUILDINGS. 





PaRprTrsons AND SIDE WALLS OF METAL—FREE 
FROM SHRINKAGE. THE BEST SURFACE 
TUR HOLDING THE PLASTER COAT. 


HOLMES’ 


Patent Metallic Lath and Studding, 


Adspted to all the various requirements, such as Parti- 
tions, with Plaster Coat on both sides, Cellin » Gioia 
and ornawental, voretem, & Side Walls, etc. For 1 
mates Circulars, &c., 24d 
JOHN COOPER “ENGINE, MFG CO., 
Mount Vernon, o. 


$10 to $1000 Invested in Stocks & Gold pays 
200percentamonth, Send for 
erticulars. Tcumpripes & Co.,Bankers,2 Wall St.,N. Y 











SW. COR. LEOPARD & OTTERS. PHIL 





Seentific American. 





For Car Builders, Planing Mills, 
ta real, Cabinet, 


D-WORKING MACHIn 





ERY 





HAS NO EQUAL FOR VARIETY, QUALITY, AND ECONOMY OF ITS WORK. 
House Builders, vo, Eaam. Door and Blind Makers, Agricul- 


and Wagon Works. 


HORIZONTAL AND UPRIGHT BORING MACHINES, SUPERIOR TO ANY IN USE. 
PLANING AND MATCHING MACHINES, and other Wood-working Machinery. 
Send for Catalogue and Price-List. BENTEL, MARGEDANT & CO., Hamilton, Ohio. 








The Toll-Ga | Prize Picturesent free! An 


find! Address, with stamp, C ABBEY. Bait cy. 
PATENT 


ssa xe eden near Matching 
ae ee 


ORGING & FINISHING MACHINERY, 
‘ Fixtures and Tools complete for making 8, sew- 


machines, etc., to model, furnished to o 4 db 
THE PRATT & WHITNEY CO., Hartford, Conn. 


BLAKE'S PATENT 
Stone and Ore Breaker 


Crushes all hard 














gay. mired HSe Also, any kind of 
wz for Roaps an for es aoe ORETE, &c. 

Address BLAKE C R CO., 
ys Haven, Conn. 





A FORTUNE for.tcs™ a tarts cme 


STENCIL aND StauP Works, Baltimore, Md. 


Geo. W. Read & Co., 


Manufacturers of and Dealers in 
ALL KINDS OF HARD WOODS, IN LOGS, 
PLANK, BOARDS, & VENEERS, 
186 to 200 Lewis. Soo Poet veh & Gth Sts., 
enti 
Wa In at ‘on hon Borie. Bi ras. iy A nd Curly M . : ecin 


Wood, a Mahone Rosewood Hungarian Ash. Also, 


Seasoned Walnut White, 
Coder ae A tte Holly ~ a a 


y mail have 
a for ph it. and 


Established 1858 





rice List. careful attention. 











The best and ea ag Paint i 
world for Iron, Tin or Wood. tt 


the Trade ye ore PRINCE'S 
PAINT CO., Manufacturers, 96 Cedar St., New York. 
CAUTION. Pes h sand 8 are cau- 
tioned against imitations of our METALLIC Parnr. 
All genuine PRINCE'S METALLIC PAINT will 
bear our name and trade mark on each and every 


‘Package. Send for a circular. 





Machinery, . = 


Wood nd ren Wee worntag of | 
Bubber Belting, Emery 


Sturtevant Sowers. 


Of every sise ana description constantly op aand. 


Cold Rolled Shafting. 


ote a vy mete, eae 
of Pest porte & 


in large ined in lengths up 
to ft. Also, bet Co Coupits S end Sele-olline, orf ustable 
‘ peilars ote. & 1083 Reade Street, New fork. 





Niagara Steam Pump. 


CHAS. B, HARDICE, 
28 Adams st., Brooklyn, N. ¥ 


THE JOHN HARDICK 








UNCHIEG 


For tne one 
DROP PRESSES. E Ree ate 


OOD- WORKING MACHINERY GEN. 





Worcester, M 
RUGG & RICHARDSON. 


$5 = Se tonea s Oo., Poruiand, Maine. 


Goutrel. corner Ua Non 8 








j WROUCHT 
1RON 


“Bra AMS & TLE: S 





cere as 
elsewhere. For descriptive lith 
beobtainedelnew Klomaa & Co, Union a Mills, 











Small Toeis of al] kinds; alse G WHEELS, ports 
of MODELS, and materials of Si Ainge. Castings of 
Small Lathes En, inet Slide Rests. &c. Catalogues free. 
GOODNOW & TMAN, 23 Cornhill, Boston, Mass 





HETHER you wIsH To + bal or SELL 
SI1EAM ENGINE 
MACHINERY or 


PA 78, 

Write to E. KE. ROBERTS, 119 Liberty 8t., N.Y. 
ATENT COMBINED LOOKING GLASS 
and Phetographic Frame for Sale, either the entire 

on royalty, Will sell on sight t. ‘For further informstion, 
on 8 . For further in tion, 
address 1. N. SHATTO, Geeper. Perry Co., P: — _ 


VER STs IN 


BLAKE S STEAM PUMP 


on, New York—Chicago, Il. 


Five LEGAL ADVICE CONCERNING 
inte and Patents. at 5, B. McMAS- 











Infringemen 
R, Counsellor at Law, 9 & 11 


assau 
York. Counsellor and Advocate in Patent Case —— — 





te Learnit. Send 


Phrenology. 38 Fe 
FOR SALE, 


HE manufacturing property, known as the 
PARIS UR AcE com 
In Clayvilie, Oneida Y.,10 = x +d. ot i Viles. 
apes Sauquoit Greeks ond the line of the D. L.& W -R.R: 
consists of twe large, substantial frame facto’ 
buildings, with distinct water privileges of about 
horse power each, built and fitted up expressly for the 
manufacture of seythes, en, and similar implements. 
There are 20 trip » With all their neces: 
forges and fixtures for panchins, cnearing, rinding, an 
poltaning. all ia perfect runoing order. iso, ‘beat 
nement houses. Alsoseveral storehouses and stabie. 
The factories can be a. to the manufacture of 
es in the line ff fort whi rian 7 redesigned. 
ic ey were e 
They wD be pola “oF MeeNice desired. Addre: a 


Ciayvinte.s 8's yor A. qex oF. game ANY, Boston. 








—sz WANTED. Samples sent free 
y mail. rk ney articles, saleable as fi 
Address WHITE, Newark, New Jersey. 


A WEEE to Male and Female Agents, in their 

local 
S77 ee Oca, ay: gous * vicken? &3. ~ ne 
IRST CLASS STATIONARY ENGINES 


all sizes—Cast Steel linders, 
pny | Vertical and Portes i En, Fy 4 a tae + 
BLOOMINGTON LROW WORKS, Bloomington, Ul 


To Electro-Platers. 
ATTERIES, CHEMICALS, AND MATE 


RIALS, in sets or single, wit 
manufactured and sold by TH mith books = Manutature, 


. Man 
ing Electrician, 19 pa eld Street, 
trated cataloeue sent free on Krect, Boston, M ay 


On R COVERING FOR BOILERS AND 
REI eLT T CEME Rroan Cent in Fuel. 


eooid; is bo a tm the market, AND PAINT FOR 
bestos Felting, O¢- , 
& IMPROVED PATYERNS.—MA 


Na menaeD eat R. Bt Ave. Neoware. J 























$475 A MONI TO AGENTS. Address C. M 
Luxmxetox & Bxo.,New York or Chicago. 


ANKRUPT’S SALE OF HORIZONTAL 

and Vertical Steam Engines. Also, new and second 
nd a inist’s Tools. Send for circulars at 

THE YALE [RON WORKS, New even, Conn. 


maya & BARREL MACHINER 
"Ss IMP. ADING AND SHINGLE BA 
AVE page nt 4 7 eTOINTERS EQUALIZERS, AND 
READING TUR 
BAILEY Gavan LATHE—For turning all kinds han 
dies ond Cabinet work. Simplest and best in use. We 
manuiacture a full line ef Wood v8 Iren Working 
Machinery, a a Baga es,&c. Ad 
LEY & vi” Lockport, N.Y. 








FOR STEEP 


AND FLAT 


ROOFS. 


EST'B'D 1856. 







ING 


SAMPLES s CIRCULA 


el ela 


= READY ROUFING CO. C NY 


64 CORTLANDT ST 





DN RDI TEER! peed twenty- ay cents to GEO. P, 
WELL & CO., 41 Park Row, New York, for thelr 

pales of one hu jes, containing Hate of 
be wspapers, and estimates showing cost o: oivectatng. 


MAGN ETS—Permanent Steel Magnets 


of any form or size, made to order by F. C. BEACH 
Broadway, gf York. Makers of the cel- 
ebrated Tom Thumb and Miniature Telegraph Instru- 








The A rbine Water 


Recently improved and submitted to 
thoro’ scientific tests by Jamei 
Emerson, showing the following use 
a effect of ee poner of the wate) 
cr +— ized, ~ aaah highest results ey 


Percentage of aad Gate: is et 


S cohi'ot of Whol Goto: 14. 
A fal report re obtained of 
fon, Onlor _ 


PSREZCTION OF SPEED ON WATER 

WHEELS secured by the Rotary Hydraulic Gover- 

bor, under all poses conditions. Never fails. nner 

onda, Werresiy unligated.” No pay ifested. SO 
mty up . Nope test « 

S ROGERS, Treas. 19 Jobn Strest. Boston 7, 


9 SAFETY HOISTING 


BO. 348 BROADWAY BEW York. 

















MACHINERY, sd ties Sete 


22! 
O'S PAT. B BOLT T CUTTER. 


EM LA ihustrated Cireular, cinnati, Ohio. 











wpereser ss kegechs 


AND) B 
41¢ Water Street, New York. 


LA8Ss OULDS for Fruit Jars, Lam s. 
Bottles, Ink Stands,etc., made by 8. BROO 

1 SITS AND CENTER Sts ° ner = 
mat tn gon you wil) require a mould (0 dle 





ULAR ATTENTION paid to MOULDS for 
TORS. Send model or drawing; taciose stamp. 


ICHARDGON, MERLAM & CO, 





Manufacturers of the latest tmproved Patent Dan- 
and Woodworth Machines, Matching, Sash 
and mol , Tenoning, sing, Bo 


Sha , Ver 
tical, and lar Re-sawing Meshines Kaw wine w 
Arbors, Scrol] Saws, Rai) , Cut-off, and Rip-saw 
Gees Sooke and thes,and various 
- 


a 


AND SAW MILL—Saves the labor of 8 
_ men. 8 8. C. - HILLS, 51 51 | Courtlandt 8t,, New York. 


LAMB’S 
KNITTING 
MACHINE Ribbed, Double. and 


uc) dur Ubud Wee ac” ete, Shawls, Scarte, 
Fey ts over 25 diferent Garments Over 100 
er cent. Profit io Manufacturing Knit Goods , 4 
Former trebles the value of his Woo! a rey as ie 
into Knit Goods. - omen make $5.0 J ,AX a, ate, 
B eta orr ' 
a a Price: Liet. ‘Address, LAMD Lt Ag 
CHLNE CO., at Chicopee Falls, Mass.; Cincinnati, O.,or 


Chicago, Ll r 
Y Send Stamp » for Best Novelties. Nov- 
AG ENTS ELTY AGENCY Co., Wilmington, Del. 


HINGLE 45D BASEEL MaCHIN BRY.— 








7 i the oniy Machine 

that can knit ail 
sizes of work oud nar- 
row and widen t!; that 
can shape apd com- 
PLETS, without hand- 
finishing,eeamiess 
Hosiery, Gloves. and 
M ——, or knit them 
in all sizes; or knit 












in gj cimplont an ad'b im use. isos papeie 7 
Turners, 0.” Address ease doaditg Pisa 





OBTABLE STEAM ENGINES, COMBIN- 
the maximum & fons Ss durability and econ- 
the mintmum 


ay ka than eg a ia 
favorab) own, iy % 
= , pie catistactory or no 2 1,090 eit ve 


Stroulars ton application. Address 
“THE J. HOADLEY OO. Lewrence, Mass. 


RON BRIDGES—CLarxz, Reeves & Co., 
PHCENIX VILLE BRIDGE WORKS. Office, 410 Wal- 


at Btreet, Philadelphia 
"% ecialties— Accurate te Workmanship—Phantx ‘4 


. All rk 
done cu. she: premises: from ore vo Tmabed, Brides. 
Diustrated PSidam men mailed on recetpt of 7% cents. 

LUORSPAR, FELSPAR, Soluble Glass, 
F Tungetate, Asbestos Silex, Zaffre, Nickel gaits and 
oO 


dee Ficorie Actd, and all rare meta)s, for sale by 
L PEUCHTWANGER & CO., 180 Fulton St.. New York. 


ANOTHER CHANCE 


Fifth and Last Gift Concert 


IN AID OF THE 


Public Library of Kentucky 


November 30, 1874 


DRAWING CERTAIN AT THAT DATE. 


LIST OF GIFTS, 
































One Grand Cash Gift..........00.ceceee: $250,000 
One Grand Cash Gill........-ccccceesreee 100,000 
One Grand Cash GIMfl........-.sccceeeees 75,000 
One Grand Cash Gilf..........00-000000+ 50,000 
One Grand Cash GUE. ........-+0--ec0e0e 25.5606 


5 Cash Gifts, $20,000 each... 100,000 


10 Cash Gift, 14.000 each.... 140,000 
15 Cash Gifts, 10,000 each... 150,000 
20 Cash Gifts, 5,000 each.... 100,000 
25 Cash Gifts, 4,000 each.... 100,000 
30 Cash Gifts, 3,000 each.... 90,000 


50 Cash Gifts, 2,000 each .. 100,000 


100 Cash Gitts, 1,000 each... 100,000 
240 Cash Gitts, 500 each... 120.000 
500 Cask Gifts, 100 each... 50,000 


19,000 Cash Gifts, 50 each.... 950.¢ 000 


GrandTotal, 20,000 Gifts,all cash,2,500,000 
PRICK OF TICKETS. 


Whole Tickets .. . ; $50 00 
Halves . 25 00 
Tenths, or each Coupon 5 00 
11 Whole Tickets for 600 00 
22 1-2 Tickets for . 1,000 00 


For Tickets ort nformation, Address 
THO, E. BRAMLETTE, 
Agent and Manager. 
Public Library Building, Louisville, Ky 
or THUMAS 4. HAYS & CO. 
609 Broadway, N.Y 


Woosh Panel 


Engines, Bollers, ote. JOHN B. 8CH 
ne acttsawen. N.Y and 118 Liberty &t.. New York, 











WOOD WORKING MACHINERY 





For Pianin, Car Bho lind Ma- 
kere, &c. Cy iitmoteete ved Cotalogne ood meine 
t. at Worcester, at 121 


ayed ¢ 
Reade Sts., New York, 
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‘Advertisements. 
- Pa Rese = $4.00 = it a 





Engravings may head aseertanaiaead aaadainee 
ine, by measwrement. as the leer press, Advertisements 
must be recesved at pudlication office ae early as Friday 


morning to appear in next issue. 
~~ THE 


Pants Stretcher 


(OVER 20,000 I IN USE). 


—---—)— 
A new and simple device for teking out 
knee forms and wrinkles from panta- 
loons. Every gentleman, with th Pare. 
cle, can always have his pants smoothly 
pressed and ip proper shape. No trouble, 
convenient, satisfactory, and neat. Lib- 
eral discount allowed to the trade. Great 














Scientific Americ. 


MORRIS, TASKER & CO., 





ost Gas Apparatus, 4 ta" We would ca 


PASCAL IRON WORKS: 
TASKER IRON WORKS, NEWCASTLE, DI 


.PIFTH AND TASE. 


OPBIOR oe -- nace snges:ccdscncesscccccceccscccvcccescescessee 
OFFI Ck FARET? LS rte 
OFFICE aw A. nS REHO h hes Welacd Habes, wlsis® 
aD ara 6 of Wrought Iron We 
ley ve ded SPareee! i Fron Be ler Tubes, 
Gas an Fitters" 7 ‘ools, Cast Iron ¢ Gas and 


Otl- Well Rabi and Ceci Gating 


Especial A Attention to our Patent Vulcanized Rubber-soated ube, 


PHILADELPHIA, 
DELAWARE. 


REETS, 5, PHILADELPHIA. 
Vik STREET, BET, BOSTON. 


at > Valves eat 
terns, Improved 


NO. 15 GOLD BTRE 
ean secsesesrsecssness NO. % OLI 


rubber pay 
Ges oe and Steam "Pittits 
treet Lamp Posts and 








TANNATE OF s0D4, 


BOILER scaEe Feeventiye vse Roemns 
Co., Magee, & iF A Genes R. H, Lee, Titusville Ps.; 
Owens, Lane achine Co..Bt. Loul is, M ; Whit- 


N.Y; Warden; MeCellan 
_ "Harrison, Neshville, Fenn; 
“evaneville, Ind. ; H. dley 


man & "Barrell, t ttle Falis 
& Co. Cinetnnati, 0.; 
81 & Co. 


Coleman, New ‘Orleans, 





inducements to Agents. 
Enclose $2 for sample. 


P. DEL wis HALSEY, 
— St., New York. 


Architects, Builders, 


AND ALL WHO 


Contemplate Building, 


pm ps WITH OOR NO. 5 


Illastrated Catalogue 


OF NEW & A: N DARD BOOKS ON — 
TRY, AND BUILD 
ws -¢ receipt of address 


A.J. BICKNELL & CO.,, PUBLISHERS, 
27 Warren St.. New York. 


THE ROOT 


BOILER. 


iF inereenes facilities for manufacturing the ROOT 

GET IRON SECTIONAL SAFETY ILER, we 

Rete ida. enabled to reduce the prices, and now offer 

the cheapest, as well as the safest, most rh and 

most ecocomiea) Boiler in the market. Over 1,200 in 
use. Send for reduced price list and circuler 

Roo ores. ENGINE COMP. ANY, 
r. 2d Av. & 8th St.. New York. 











orsetin se 
98 Liberty 8t.. New York: 


For testing Ovens, Boil- 
meters. = flues, Blast furnaces, 
Super- heated bry Ol Stills, 

7” Hin KY W. BULKLEY, 
Liberty St., New York. 





IRON PLANERS 
5 | CRW HAVER MANOE OFURING Bor” 


Save fue), and su — steam. Are ttc potlers 
Met in separatefurnace. HW BULKL 4: 





NOYE’S 


Works 


in the United States. They make Burr 


Miistones ortable Mflls, Smut and Gear ers, Mill 
Fucks, Water Lt ‘Beud for catal — 
4 a J. E & 80 ‘Bumale, N.Y. 





PORTLAND CEMEN MENT, 


jufacturers. 
JAMES BRAND, 5 Cliff 





ah 
A Practical Treatiseon Cement furnished for cents. 








SAME PRIC 


AW SW 





E OF ‘SOL! 9) SAWS 


EMERSON, FORD A CO. BEAVER FA 








MURRILL & KEIZER. 44 Holliday St. Balt. 


THE TANI 


Emery Wheels 


STROUDSBI 












HARTFORD 


STEAM BOILER 
Inspection & Insurance 
COMPANY. 


W. B. Franxum, V. P’t. 
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"PATENTS 








Tae puDilsners Of tac SOLRNTIFIO AMEKiVAN have 
acted as solicitors of patents in the United States and 
foreign countries for morethan a quarter of a cen- 
tury. More than FIFTY THOUSAND inventors have 
availed themselves of their services. All patents se- 
cured through this agency receive a special notice in the 
SCIENTIFIC AMEEIOAN, which frequently attracts pur- 
chasers for the patent. 

Inv ‘ined, and advice as to patentability free 

Patents obtained in the best manner, aad with as lit- 
tle delay as pocsible. 

Caveats prepared from either model or drawings, and 
filed in the Patent Office at short notice. 

Special examinations as to the patentability of inven- 
tions made, at the Patent Office, on receipt of model or 
drawing and description; cost for this search and re- 
port, $5. 

Trade Marks.—-The necessary papers for securing 
protection to manufacturers and merchants in this 
country and abroad are prepared at this office. 

Devign Patents, for protecting artists and designers 
of any Dew ornaments work, are quickly and cheaply 
obtained through this office. 

Copyrights obtained. 

Foreign Patents are solicited in all countries where 
patent laws exist. Pamphlets, containing the cost and 
full particulars, matle4 on application. 

Canada Patents. —Canada 1s one of the best countries 
for patents. The cost depends upon the length of time 
for which & patent is desired. Full particulars by mail 
on application. 

We shall be happy to confer with inventors, examine 

heir models and drawings, and advise with them as to 
obtaining patents without consultation fee. Every 
kind of information pertaining to patents, at home or 
broad cheerfully given. 

Send for pamphiet, 1:0 pages, containing laws and full 
dtrections for obtaining patents. Address 

MUNN & CO., 
Publishers SCIENTIFIC AMERICAN 
37 Park Row. N. Y¥. 
season Orrice—Oorner F and 7th Streets, 
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For Machinery of every variety. 


Bridge and Root Bolts. 
STEEL & IRON SET SCREWS 


A specialty. Also, Smal) Articles 
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No. 145 East 8t., New Haven, Conn 
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ASBESTOS ROOFING, PAINTS, CEMENTS, ROOF 
COATING, SHEATHING, &c. H W. JOHNS, a 
MAIDEN LANE, N N.Y, Pate rPatente 6 & Sole Manutacture 
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SCIENTIFIC AMERICAN. 
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THE MOST POPULAR SCIENTIFIC PAPER 
IN THE WORLD. 
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HOUSTON’S PATENT 
TURBINE WATER WHEEL. 
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The publishers of the SCIENTIFIC AMERICAN beg 
to that on the first day of January, 1875,a 
new volumecommences. It will continue to be the air 
of the publishers to render the contents of the new 
volume more attractive and useful than any of its pre 
decessors. 

It is the Most Popular Paper in the World 


having the large circulation of nearly 50,000 per week ' 

A year’s numbers contain over 800 pages and several 
hundred engravings of new machines, useful and novel 
inventions, manufacturing establishments, tools, and 


To the Mechanic and Manufacturer | 


No person engaged in any of the mechanical pursuits 
should think of doing without the SorzNTIFIO AMERI- 
oan. Every number contains from six to ten engravings 
of new machines and inventions which cannot be found 
in any other publication. 

The SCIENTIFIC AMERICAN is devoted to the inter- 
ests of Popular Sci the Mech Arts, Manufac- 
tures, Inv Agricul yO , and the indus 
trial parsuite generally ; and it is valuable and instrue- 
tive not only in the Workshop and Manufactory, but also 
im the Household, the Library, and the Reading Room 

By the new law, the postage must be paid in advance 
in New York, by the publishers ; and the subscriber then 
receives the paper by mail free of charge. 

TERMS. 








One copy, One year (postage included) -» $8.20 
One copy, six months (postage included)....... 1.60 
One copy, three months (postage included).... 1.00 


One copy of Scientific American for one year,and 
one copy of engraving, “Men of Progress”... 
One copy ef Scientific American for one year,and 
one copy of “Science Record ” for 1874...... 
Remit by postal order, draft or express. 
Address all letters and make all Post Uffice orders and 
Grafts payable to 


MUNN <& Co., 


37 PAEK ROW, NEW YORK, 


10.00 
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